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Only STEEL can do so many jobs so well 


Amputations Reduced. This new surgical clamp, hand- 
made of sanitary corrosion-resistant Stainless Steel, can 


grasp a human blood vessel or artery firmly during a 
delicate operation without injuring the vessel wall. This 
stainless steel clamp has helped to reduce substantially 
the number of amputations resulting from war wounds. 


Handkerchief Test proves that you can’t beat this drum 
for cleanliness! Rub a clean handkerchief briskly around 


Visitor from Outer Space? No, despite its strange, other-worldly appearance, the inside of a USS Drum. The handkerchief stays clean. 
this is no product of extra-terrestrial intelligence, no flying saucer. It’s a No grease, dirt, scale or rust show up to contaminate 
perfectly practical, very down-to-earth catalyst collector in a large petroleum drum contents. Why? Because of a new U.S. Steel process 
refinery. Noteworthy, however, is the extensive use of USS Stainless Steel in that results in drums absolutely clean, completely scale- 
its fabrication . .. to provide corrosion resistance combined with great strength. free, fully rust inhibited. 


OPPORTUNITIES witH U.S. STEEL 


If you’re thinking about what you’re States Steel. Your placement director 
going to do after graduation . . . if can give you more details, or we’ll be 


you’re interested in a challenging, re- glad to send you the informative book- 
warding position with a progressive let, ‘Paths of Opportunity.’? United 
company .. . then it will pay you to States Steel Corporation, 525 William 
look into the opportunities with United Penn Place, Pittsburgh 30, Pa. 


a. UNITED STATES STEEL 


For further information on any product mentioned in this advertisement, write United States Steel, 525 William Penn Place, Pittsburgh, Pa. | 
AMERICAN BRIDGE . . AMERICAN STEEL & WIRE and CYCLONE FENCE . . COLUMBIA-GENEVA STEEL . . CONSOLIDATED WESTERN STEEL . . GERRARD STEEL STRAPPING . . NATIONAL TUBE 


OIL WELL SUPPLY . . TENNESSEE COAL & IRON . . UNITED STATES STEEL PRODUCTS . . UNITED STATES STEEL SUPPLY . . Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH 
UNITED STATES STEEL HOMES, INC. * UNION SUPPLY COMPANY + UNITED STATES STEEL EXPORT COMPANY * UNIVERSAL ATLAS CEMENT COMPANY 4-622 
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our cover 


The Network Analyzer in the Electrical Engineering Depart- 
ment is used to analyze all electrical circuits of any magnitude or 
complexity. The cover shows the artist’s conception of the various 
control panels and banks of resistors, inductors, and capacitors. 


our frontispiece 


With Chicago’s famed Soldier Field forming a backdrop, a 
Caterpillar 10-ton tractor with an early bulldozer model worked 
on part of the construction of the Stadium in 1924. 


Evolution of the Crawler 


SO YEARS ON 
TRACKS 


by Don Arnold 
EES“55 


This year marks the fiftieth anniver- 
sary of the world’s first successful track 
type tractor. It was in 1904 that the 
first practical crawler was successfully 
tested in California. This unit is the 
forefather of some 340,000 crawlers 
which are now working in many fields. 


The conception of the crawler came 
out of the need of a unit with compact 
power that would not be bogged down 
by the soft soil of the delta lands of 
California. As a result of the immense 
combines became larger and larger. Ben- 
jamin Holt of the Holt Manufacturing 
Company in 1893 made a behemoth with 
a 50 foot cut. This machine was pulled 
by 40 horses and was operated by 6 
men. In these delta areas, horses sank 
deeply in the soft soil and the need for 
more compact power was apparent. 


In the first years of the Twentieth 
Century, Holt attacked the problem 
from the angle of a track-laying tractor. 
This idea of a machine that laid and 
picked up its own base was hundreds of 
years old, but the principle had never 
been successfully applied to a commer- 
cial vehicle. The result was the world’s 
first practical track-type tractor—tested 
Thanksgiving Day, Nov. 24, 1904. 

Only eight of these steamers were 
built. In 1906, the gasoline motor re- 
placed the steamer, and the tractor came 
into demand for loggers and builders, 
road construction, and hauling freight. 

Immediate demand for the evolution- 
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ary machine called for expansion and 
the purchase of a new plant in Peoria 
in 1909. By the middle of 1910, there 
were 65 employees at the Peoria plants. 

During World War I, almost 10,000 
of Holt’s Caterpillar tractors were li- 
censed for wartime use. Further, his 
crawler was the inspiration to General 
Ernest D. Swinton, inventor of the tank. 

After the war, the government dis- 
tributed most of the tractors to the var- 
ious state highway departments. This 
year, 1919, marked an all time peak 
of 26 million farm work animals and 
truly the beginning of the end for “Old 
Dobbin.” 

In 1925 the Holt and Best Caterpil- 
lars combined to form Caterpillar Trac- 
tor Company centered in Peoria, Illinois. 
The years following the merger saw 
rapid development and an increase in 
new working tools for the tractor— 
namely rubber tired wagons and scrap- 
ers, bulldozers, rippers, pipe layers, 
front-end shovels, and a variety of agri- 
cultural machinery. 

Meanwhile, in the late 1920s, com- 
pany engineers were thinking in terms 
of a new power diesel. Over a million 
dollars was spent in research which pre- 


ceded the first Caterpillar diesel tractor 
TAOS 

Even in the throes of the depression, 
reception was overwhelming. In April, 
1932, one of the new tractors went to 
work on an Oregon ranch. Forty-six 
days later, the tractor finished its con- 
tinuous run. It had traveled 3,500 miles 
and plowed 6800 acres (150 acres daily) 
—at an average fuel consumption of 
only 5.73 cents per acre! This machine 
dubbed “Old Tusko”’ by its present own- 
ers, is still operating on a ranch nearly 
twenty years later. 

News of the unprecedented diesel eco- 
nomy—the fact that these new engines 
burned low cost fuel and less of it, cut- 
ting 50 to 80% from present fuel costs 
—spread like wildfire. Because of the 
great demand, the company soon entered 
the diesel engine field. 

In 1933, the company sold more die- 
sels than tractors although there were 
more models of gasoline tractors. By 
1936, Caterpillar employment had 
soared to 10,000—3,000 above the pre- 
depression peak, and the total U: S. 
diesel production rose from 100,000H P 
in 1932 to 2,000,000HP in 1937. 

Now approximately 2,200,000 square 


The first practical track-type tractor is shown above as it was being tested 
near Stockton, Cal. It was originated by Benjamin Holt in 1904. 


feet have been added to the main plant 
in Peoria. The new diesel engine divi- 
sion, covering half of this area, is con- 
sidered the most modern in the world. 
In 1951, plans were announced to build 
an additional half-million square feet 
onto the Joliet plant and to build a 
370,000 square feet plant in York, Pa. 
Again, on June 2, 1953, the company 
announced a new $45 million expansion 
program including a new 700,000 
square feet plant at Decatur. 

Today, Caterpillar produces 12 diesel 
power units and marine engines in sizes 
up to 50OHP and 12 electric sets with 
outputs up to 315KW. In all, there 
are 93 different Caterpillar products 
produced by some 26,000 employees, 
21,000 of which are located at Peoria. 

To honor the crawler on its 50th 
birthday, Caterpillar is conducting a 
commemorative program with the 
theme, “50 Years on Tracks.” W. K. 
Cox, sales promotion manager at Cater- 
pillar, points out, ““We believe this is a 
significant milepost because the crawler 
has played such an important role in the 
progress of our nation both peace and 
war. During this half century, it has 
been instrumental in the development 
of modern methods of constructoin, log- 
ging, mining, and oil and agriculture 
fields.” 

Today in its fiftieth year, on civil 
or military projects, the crawler is busi- 
er and better than before. And it can 
look back on an outstanding record of 
accomplishment in the progress of the 
last 50 years. 


History of 


Caterpillar 


edited by Don F. Kesler, E.E. ‘56 


It was in 1859—when the Gold 
Rush was still headlines and oil newly 
discovered in Pennsylvania—that young 
Best, 21, punched a_ four-head oxen 
team across the Great Plains. Bad luck 
hounded him for the following 10 years 
as he tried gold mining, hunting and 
sawmilling in the Great Northwest, and 
failed at each in turn. 

In 1869, he took charge of his broth- 
er’s ranch near Marysville, California. 
At the time, grain was hauled from the 
Best fields to Marysville for cleaning, 
the charge being three dollars per ton. 
Best wondered, “Why not bring the 
cleaner to the grain instead ?” 

During the winter of 1869-1870, he 
built three cleaners which proved in- 
stantly successful. Such was the demand 
for these machines that Best opened a 
factory for their manufacture in Marys- 
ville. 

For some years, several larger Cali- 
fornia growers had been attaching head- 
ers and threshers to Best equipment in 
an attempt to field-process wheat from 
standing grain to sack. Best had dreamed 
of building his own combined harvester 
in the early seventies; it was no surprise 
to his friends when he began experiment- 
ing in 1884 and produced and sold his 
first machine in 1885. 

In the meantime, the Holt’ brothers 


were making similar progress in San 
Francisco and Stockton, California. 
Charles Holt left Concord, New Hamp- 
shire, in 1863, sailing for Panama on 
a tramp steamer. The young pioneer, 
age 20, plodded across the Isthmus and 
headed for San Francisco. Here, he first 
worked at odd jobs . later teaching 
school in Hydesville, California, by day, 
and keeping books in the local general 


_ store by night. 


~ In 1869, having saved $700, Holt. re- 
turned to San Francisco and established 
C. H. Holt & Company, “Importers of 
hardwood lumber.” He was soon joined 
by brothers, William and A. Frank 
Holt. In 1873, the fast growing firm 
founded an East Coast factory in Con- 
cord, the family home, for manufacture 
of wheels, bodies and other wagon parts. 
Benjamin Holt, only 24 and already 
the ablest engineer and mechanic of the 
family, helped run the business. 


During the following decade, it be- 
came apparent that wood products of 
the East did not receive proper season- 
ing for the hot, dry western climate. 
Wheels shrank, warped and fell apart 


under the merciless heat and sand. 
Charles Holt decided to manufacture 
wheels and other articles for wagon 


assembly on the West Coast in a loca- 
tion where hardwoods could season 


To combat the problem of soft soil this special steam powered unit was built by the Holt 
Manufacturing Company 


| 


properly. The Stockton Wheel Company 
was the result, established in that city 
in 1883. Benjamin Holt came west to 
superintend the new works. 


The Concord factory was disposed of 
three years later. By this time, Charles 
and Ben were the only brothers in the 
business, Charles managing the old San 
Francisco firm, now called “Holt Bros. 
Company.” 

Products of the Stockton plant were 
monuments to Ben Holt’s inventive ver- 
satility. The 1880s saw wagons. carts, 
wheels, farm implements, blacksmith and 
building supplies not to mention rail- 
road cars and street cars, both horse- 
drawn and electric! In 1886, the first 
“Holt Bros. Link & V-Belt Combined 
Harvester” appeared on the agricultural 
scene. 

Combines of that day were ground 
driven; that is, internal machinery was 
geared or belted to one of the ground 
contact wheels. To get around uneven 
operation as horses speeded or slowed, 
Best patented an ingenious blast fan gov- 
ernor which maintained constant blast 
pressure against cleaner elements irre- 
spective of the variable speed of horse 
travel. In 1889, he sold his first steam 
powered combined harvester. 

Ben Holt perfected the sidehill har- 
vester in 1891. Now for the first time, 
the combine could go almost anywhere 
a horse could go—and still operate ef- 
ficiently. This development made profit- 
able grain farming a reality on hundreds 
of thousands of sloping, untilled acres 
across the Pacific Northwest. One of the 
sidehill machines was shipped to Aus- 
tralia in 1894. 

The later years of the nineteenth cen- 
tury witnessed great interest in land 
reclamation in the Sacramento and San 
Joaquin River Valleys. Some of the 
farms in the area covered as much as 
100,000 acres. Here also was delta farm- 
land stretching mile after mile without 
a tree or rock—a promise of wealth to 
any who could plant or harvest. (Old 
timers spin yarns of ranches so huge 
you could start plowing and then har- 
vest on the return trip.) Horses was 
not the answer to the need for more 
usable power in the soft deltas. 

Was steam the answer? Best and Holt 
led the West Coast in production of 
steam traction engines during the Big 
Steam Era,’ 1890-1910. Best sold his 
first steamer in February, 1889. Holt 
followed with “Old Betsy” in 1890, an 
engine that incorporated his famous 
steering clutches (patented the follow- 
ing year), and which operated summer 
and winter for the subsequent quarter- 
century. With the steam traction en- 
gines, daily harvest totals occasionally 
ran as high as 125 acres and 4,000 
bushels. 

But, as capacity 
climbed accordingly, 


weight 
steamers 


increased 
many 


APRIL, 1954 


eclipsing the 20-ton mark. And as weight 
increased, wheels mired even deeper into 
the soft delta soil. To combat this ten- 
dency and provide increased bearing area, 
both companies added larger and larger 
wheels. Holt Manufacturing Company 
built a behemoth with three six-foot- 
wide wheels on either side, each being 
7°6” in diameter. Overall tractor width 
was 45’8”! 

In the first years of the Twentieth 
Century, Benjamin Holt began to ap- 
proach the traction problem from a dif- 
ferent angle. The need for a_ prime 


vince of the truck, it literally built itself 
out of a market. 

Immediate demand for the revolution- 
ary machine called for expansion of 
Stockton facilities and, in 1909, purchase 
of a new plant in Peoria, Illinois. 

Business began to climb the follow- 
ing year, primarily because of foreign 
orders. Casteran Hermanos, Holt’s Ar- 
gentine dealer, succeeded so well in pop- 
ularizing the track-type tractor that a 
standing order of 15 crawlers per month 
was placed with the Peoria factory. Dr. 
Leo Steiner of Hungary became Holt’s 


Thousands of crawlers were used during World War | to haul personnel, 
artillery and supplies across the battlefields of two continents. Here a Cater- 
pillar “75” pulls a huge howitzer across battle terrain. 


mover of larger ground contact area, 
yet with high maneuverability, led him 
to the idea of a track-laying tractor. 
Holt ingeniously combined known 
ideas and created new ones, mounting 
a pair of rough tracks on a steam en- 
gine from which wheels had been re- 
moved. The crawler, a 40HP machine, 
would pull four gangs of plows two 
inches deeper than the Holt 60HP 
wheel model could pull three gangs! 
In 1906, steam power was replaced 
by gasoline, and the new crawler be- 
came more versatile and cheaper to oper- 
ate. Though its first market was the 
farm, it eventually became a time-saving 
tool for loggers and builders. In those 
days when motor trucking and road con- 
struction were still in their infancy, the 
crawler was much in demand for over- 
land freighting as well. Later, as it 
helped construct the roads that made 
short haul freighting the exclusive pro- 


first European dealer in 1912 and im- 
mediately placed orders for +40 ma- 
chines. 

The year 1908 marked the sale of 
Best facilities to Holt and the end of 
intense Best-Holt rivalry. Not for long, 
however, 1910, C. L. Best, son of Dan- 
iel, organized the C. L. Best Gas Trac- 
tiom Co, at Elmhurst, California, for 
the manufacture of wheel-type tractors. 
After three years, he marketed his first 
crawler, the Best “75,” and competition 
between Best and Holt interests became 
keener than ever before. 

In 1919, th Best “Sixty” was brought 
out, introducing anti-friction roller bear- 
ings in transmission and track roller 
frame. 

In the ensuing five years, both Holt 
and Best sales organizations were wide- 
ly expanded, products becoming well 
known all over the U. S. and in many 
foreign countries. he track-type tractor 
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led the giant road building boam of 
this period. 

In 1925, the Holt and Best organiza- 
tions combined to form Caterpillar 
Tractor Co., and, because of geographi- 
cal advantages, manufacturing was cen- 
tered at Peoria, Illinois. C. L. Best 
was named chairman of the board; the 
merger was engineered by H. H. Fair, 
West Coast financier and present board 
chairman. Caterpillar executive offices 
were moved from San Leandro to Pe- 
oria in 1930. 

The years immediately following the 
merger saw rapid development, not only 
in the crawler tractor itself, but also in 
the equipment designed to work with 
it. New tools appeared in front, in back 
and on top of the crawler—rubber-tired 
wagons and scrapers, bulldozers, rip- 
pers, pipe layers, front-end shovels and 
a great variety of agricultural machin- 
ery. 
After the merger, Caterpillar de- 
voted more and more engineering and 
manufacturing to the needs of the con- 
struction man and road builder. To 
round out product line and further 
strengthen its background of road build- 
ing experience, Caterpillar Tractor Co., 
acquired the Russell Grader Manufac- 
turing Company of Minneapolis in 1928. 
Russell, organized in 1903, had helped 
pioneer the development of elevating 
graders, blade graders, self-propelled 


motor patrols, scrapers and _ portable 
crushers. 
At first, Caterpillar continued the 


Russell Motor Patrol, a machine de- 
signed for mounting on a crawler trac- 
tor base. In 1931, production of this 
model was stopped. In its place, Cater- 
pillar offered the auto patrol, integrat- 
ing important features of previous grad- 
ers, but introducing a product complete- 
ly redesigned. Placing the engine be- 
hind the operator was one of many in- 
novations. The machine took on a new 
look with engine up out of the dirt, 
more weight over driving wheels, me- 
chanical power controls and rigid axle 
drive. 

The auto patrol created new markets 
and methods for construction men and 
caused demand for a heavier, more pow- 
erful machine capable of full-fledged 
construction work. The versatile Cater- 
pillar Motor Grader, first marketed in 
1938, was the answer. 

News of unprecedented diesel eco- 
nomy—the fact that these new engines 
burned low-cost fuel and less of it, cut- 
ting 50 to 80° from fuel bills—spread 
like wildfire. Because of the great de- 
mand, the company soon entered the 
diesel engine field, supplying diesel pow- 
ered tractors and road machinery to the 
agricultural, construction, logging, in- 
dustrial and governmental markets; and 
diesel engines to sawmills, cotton gins, 
rock crushers, irrigation pumps, indus- 
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trial plants and manufacturers of power 
driven equipment such as excavators, 
compressors, drill rigs and locomotives. 
Later, special marine diesels and diesel 
electric sets were added to the fast- 
growing line. 

All over the world, the new diesel 
crawler marshaled a successful strug- 
gle to send forth earthmoving costs 
plummeting ... on such well known un- 
dertakings as the Prince Albert Canal, 
Zuider Zee, Grand Coulee and Fort 
Peck dams, Pennsylvania Turnpike and 
“Big Inch’ Pipeline. 


Holt got away from the bulky steam 
engine in 1906 when he built the 


first gasoline powered crawler. 


The beginning of World War II 
brought a new need for tractors and 
road machinery to build airports, mili- 
tary roads and war plants; to clear land 
and haul supplies; to hit the beach with 
the first waves of amphibious landings 

. a need for engines and electric sets 
to furnish light and power for advance 
bases, isolated locations and bombed-out 
areas. 

In addition, the company was asked 
to produce tank transmissions, howitzer 
carriages, shells and other war mater- 
ials. A subsidiary, the Caterpillar Mili- 
tary Engine Company, was formed to 
operate a plant in Decatur, Illinois, for 
manufacture or radial diesel tank en- 
gines. However, wartime need for stand- 
ard Caterpillar products was so acute 
that both Decatur and Peoria abandoned 
special production and concentrated on 
the pre-war line. 

As in World War I, the Caterpillar 
track-type tractor became a familiar sight 
on World War II Allied fighting fronts 
all over the world. Military construc- 
tion men found it an indispensable tool, 
particularly for the rapid-schedule air- 
field and road construction needs of Pa- 
cific island warfare. 

After the war a huge expansion pro- 
gram was immediately launched to han- 
dle increased demand and build post- 
war additions to the company line— 


bulldozers, scrapers, rippers, wagons and 
power controls. A giant new plant in 
Joliet, Illinois, now manufactures this 
equipment. 

On December 19, 1951, Mr. Neumil- 
ler announced acquisition of the Track- 
son Company of Milwaukee. The well- 
known Wisconsin firm is operated as a 
wholly-owned subsidiary and continues 
to manufacture front-end shovels and 
side-boom pipe layers as auxiliary equip- 
ment for Caterpillar Diesel Tractors. 
Trackson’s two plants occupy about 
150,000 square feet of manufacturing 
and office space and employ approxi- 
mately 600 people. 

In total, capacity to manufacture ma- 
chines and parts has been more than 
doubled since January 1, 1946—at a 
cost of over $150 million. Dollar sales 
volume for 1953 ($433.8 million) was 
almost 31% times that of 1946. 

The entire Caterpillar parts operation 
is geared to quick delivery of quality 
parts. Under the company’s unusual “No 
Orphans” policy, parts are regularly sup- 
plied for machines still operating in the 
field after more than 30 years’ service. 


On June 2. 1953, the company an- 
nounced a $45 million expansion pro- 
gram, including extensive retooling and 
rearrangement at present plants and a 
new 700,000 square foot plant. The site 
at Decatur, Illinois, was selected the 
following month. The latter will be de- 
voted to the manufacture of motor gra- 
ders and industrial wheel tractors. Con- 
struction will begin early in 1954 and 
the plant is expected to be operating late 
the following year. 

In 1954, its fiftieth year of signifi- 
cant accomplishment, the track-type trac- 
tor is busier and better than ever be- 
fore. The world’s number one earth- 
mover, it is a dynamic symbol of indus- 
trial progress. 

With the crawler tractor as central 
tool, price of the common excavation 
yard on U. S. highways has dropped 
25% since 1900—in the face of greatly 
increased personnel and product costs. 
Because of the crawler, logs are coming 
out of the woods quicker and cheaper 
. . . Crops are growing on hills and 
marginal lands where none grew before 

. . pipelines are linking oil and gas 
fields to cities in an ever expanding 
web. 

Now we find track-type tractors 
working on civilian and military roads 

. Clearing streets and saving lives 
when winter comes calling . . . build- 
ing dams, airports, and levees .. . till- 
ing and terracing our farmland .. . 
working in deserts and forests and_ ice- 
lands . . . erecting bridges and build- 
ings . . . powering crushers, cotton gins, 
shrimp boats and public utilities. Where- 
ever there is construction progress or 
pioneering there will be found a crawler 
tractor. 
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Change your oil? Change your oil? 
CHANGE YOUR OIL? Every one 
or two thousand miles you change the 
oil in your car. Under adverse condi- 
tions you may change it more often. Or 
perhaps you conveniently forget and 
don’t change it quite so often. In any 
case there are thousands upon thous- 
ands of quarts of oil—dirty, grimy, di- 
luted, weakened oil—removed from 
cars, trucks, buses, trains, airplanes, and 
machinery, every day of the week. What 
happens to all this oil? Surely it must 
have some value. 


Much of this oil may be discarded— 
wasted—but sometimes it is salvaged in 
some manner. It may be reclaimed. That 
is, Impurities such as solid carbon, gaso- 
line, road dust, and water are removed 
by filtration and low heat treatment. 
But more and more, the oil is being re- 
refined. In re-refining all impurities, in- 
cluding oxidation products, dissolved in 
the oil, are removed by a refining pro- 
cess similar in many respects to that 
given virgin oil. 

A used oil properly treated is as good 
as or better than new oil. According to 
W. S. Boynton of the Wright Aero- 
nautical Corporation, ‘‘Re-refined oil 
may be used over and over again and is 
usually preferred to new oil. It has 
more body, the volume consumed is not 
so great as with new oil, and it has bet- 
ter lasting and holding qualities.” Re- 
refining of used oil is based on the fact 
that oil does not wear out or break down 
to any great extent. Dr. Winslow Her- 
schel, associate physicist, Bureau of 
Standards, states, “Oils do not wear out 
mechanically; they do not wear out in 
the sense of wear in a rope, in which 
the length of fiber has been shortened 
and which cannot again be made as use- 
ful as when new.” When used in an 
engine, oil becomes adulterated with 
suspended solid impurities and dissolved 
liquid impurities. The removal of these 
impurities by correct re-refining meth- 
ods renders the oil fit for use again. 

Re-refining of oil is becoming big 
business. As early as World War I it 
was tested and proved, and now re-re- 
fining of crankcase drainings is a prac- 
tice accepted by thousands of commercial 
oil users. In a recent year almost eighty 
million gallons of high grade lube oil 
were re-refined and put back into use. 
Most of the oil re-refining is done as 
“custom jobs” for industries, airlines, 
railroads, trucking concerns, bus and cab 
companies, public utility companies, and 
the like. The oil is collected, treated 
separately, and returned to the company. 
About seventy-five percent of the re- 
refiners’ business is done with commer- 
cial users. Collecting used oil for re- 
refining and sale at filling stations is a 
highly localized, difficult, and rather 
high cost method of operation. 

It has proved profitable for certain 
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major oil users to do their own re-refin- 
ing. Some of the major airlines like 
American Airlines and Pan American 
Airways operate their own re-refineries. 
Others, like Eastern Airlines, send their 
oil to a commercial re-refiner, since com- 
mercial refiners are able to restore oil 
to any required specifications. A major 
customer of the commercial oil re-refin- 
ers is the United States Air Force, which 
in a recent year sent out 2,700,000 gal- 
lons of used oil for reprocessing. This 
operation reportedly saved the taxpayers 
$600,000, and today the Air Force gets 
top grade oil for approximately 20 cents 
a gallon. During the recent war, re- 
refining returning 1,000,000 gallons of 
crankcase drainage a month to top grade 
aircraft engine oil specifications. 

Re-refined, or “further refined” oil, 
as it may more properly be called, is 
actually “triple-refined.” It is original- 
ly refined from the crude; it is further 
“refined” in the crankcase of the car, 
where the remaining sulfur is oxidized 
and the weaker hydrocarbon molecules 
are broken down; and it receives its 
third refining in the re-refining process, 
where these impurities are removed 
along with other accumulations. For the 
refiner of crude oil to carry his refining 
process to the extent to which it is car- 
ried in the crankcase of a car would be 
economically unfeasible. 

The re-refining of used oil generally 
follows the pattern of either the steam 
distillation process or the newer, lower 
temperature, vacuum distillation pro- 
cess, both of which are used by the pe- 
troleum industry to refine crude oil. 
The steps in both processes are essential- 
ly the same, except for the temperature 
and pressure at which distillation and 
fractionation occur. Basically the steps 
may be broken down as shown below: 
removal of water and solid particles by 
dehydration and settling; sulfuric acid 
treatment to precipitate gums, grease, 
and other matter; alkaline treatment to 
neutralize acid compounds; water wash 
to remove soaps formed in neutraliza- 
tion; mixing with special clays such as 
Fuller’s Earth to bleach the oil and 
absorb certain impurities; distillation to 
drive off light ends, moisture, and other 
volatiles; filtering to remove clay and 
other solids; and blending to desired 


specifications and the use of additives. 

In the re-refining process 75 to 90 
per cent of the drainings to be processed 
are usually recaptured as good oil. The 
oil may be re-refined many times. Some 
oil in Greyhound buses has been lubri- 
cating pistons for 200,000 miles. The 
process, while removing the impurities, 
usually removes all traces of additives 
put in by the refiner of the crude oil. 
In most cases only fifty per cent of the 
original amount of additives has to be 
added to the re-refine doil to produce 
an oil of the same quality. 

Aside from the prevalent misconcep- 
tion that oil wears out, re-refiners have 
other false ideas to overcome. The con- 
fusion existing between reclaimed and 
re-refined oil and the tendency to identi- 
fy the two as one has hurt the re-refin- 
ers’ business. Reclaiming methods are in- 
complete and inadequate, and are often 
based solely on the removal of visible 
solids. Various methods of filtration, 
such as through earths, sands, sawdust, 
papers, rags, fibers, porous blocks, and 
the use of centrifuges have been tried to 
obtain this removal. Since many of the 
harmful impurities found in used oils 
such as moisture, diluents, tars, and 
resins can not be properly extracted by 
filtration, reclaimed oils have not been 
able to live up to the impossible claims 
made for them, resulting in prejudice 
against re-refined oil. With proper re- 
refining these aluterants and diluents 
are eliminated, giving the used oil the 
body, viscosity, viscosity index, and 
other properities of new oil. The vis- 
cosity index is a measure of the degree 
of change of viscosity with temperature 
changes, a high index indicating a small 
amount of variance. A good quality light 
or medium weight oil will have a vis- 
cosity index of 90 or above. 

Another problem faced by the re- 
refiner, which is of more concern to 
the average motorist than to the com- 
mercial user, is a disbelief by the buy- 
ing public in the re-refiner’s ability to 
produce an oil of consistent quality. 
With the commercial used he does not 
face this problem, since the oil he re- 
ceives from the is usually of a standard 
quality to begin with, has generally been 
used in a similar manner each time, and 
is most likely removed after a definite 
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period of service. The re-refiner then 
treats each batch separately as it ar- 
rives. Furthermore, the commercial user 
sets specifications and usually has a 
means of periodically testing the re- 
refined oil to see that these specification 
are met. 

However, the re-refined oil that the 
motorist buys at the local filling station 
has had varied backgrounds. It was 
picked from a garage pit where all types 
of oil were dumped, where the best and 
the poorest grades have been intimately 
mixed. It is hard to believe that out of 
this hodge-podge the re-refiner can pro- 
duce an oil day after day with consistent 
qaulity. Yet that is exactly what he does. 

Although crude oil may be either an 
asphalt base or a paraffin base oil, many 
oils are a mixture of the two and the 
main difference between brands and the 
various grades of new oil is the degree 
to which refining has been carried out 
and the amount of additives used. The 
refining process that takes place in the 
crankcase of the car tends to equalize 
the differences in the degree of original 
refining, and the re-refining process re- 
moves all the additives. This means that 
the re-refiner can depend upon a fairly 
consistent product and can count on 
making up any differences by the 
amount of additives that he uses. Also, 
the re-refiner has found that he can de- 
pend upon collecting from the filling 


stations a mixture of oils having a fair- 
ly constant content. Thus he is able to 
standardize his process to some degree. 

The above facts still give the motor- 
ist no assurance that he can depend 
upon consistent quality from the same 
re-refiner, since the re-refiner is able 
to produce oils of all grades. But so is 
the refiner of crude oil. Yet we have 
come to rely upon his ability and in- 
tegrity, and we choose our oil by brand 
and grade without -any doubts. Being 
relatively new in the field, the re-refiner 
has not yet been able to build up a repu- 
tation. Realizing this, the Association 
of Petroleum Re-Refiners, with head- 
quarters in Washington, D. C., has pre- 
pared a list of specifications, which must 


be met by the re-refiner before he can- 


carry the seal of approval of the Associa- 
tion on his product. Because of the ex- 
acting specifications thus met, a_ re- 
refined oil carrying the seal of the As- 
sociation of Petroleum Re-Refiners is 
probably more consistent in quality than 
new oil from a certain refinery. The 


association is also willing to answer 
questions in regard to individual re- 
refiners. 


Outside of its advantages to the im- 
mediate consumer, re-refined oil serves 
us in other ways. Re-refining of oil is 
a means of conserving one of our most 
important natural resources—crude oil. 
Estimates on savings by using re-refined 


oil have shown that aircraft and engine 
manufacturers save about 60-70 per cent 
of their total oil requirements while air- 
lines save less than 20 per cent. The 
reason for this is that because of frequent 
drainings after their numerous tests, 
manufacturers discard more oil than they 
burn. 

Crankcase drainings are all too often 
dumped into city sewers, left to be col- 
lected by city sanitation facilities, or 
poured into rivers and streams. The 
U. S. Fish and Wildlife Service and 
numerous state and local authorities have 
found that dumping of used oils causes 
serious river and stream pollution with 
resulting injury to fish and other wild- 
life, and hazards to and interference 
with navigation. Before re-refiners lo- 
cated in the Washington, D. C., area 
collected most of the city’s oil waste, 
it cost the city tens of thousands of dol- 
lars annually to collect and dispose of 
these used oils. Now the taxpayers need 
no longer finance this operation. 

It is not hard to see why re-refined 
oil is becoming more and more accepted 
by the average consumer. An estimate of 
the saving to the U. S. public already 
afforded by the collection of used oils 
by re-refiners amounts to approximately 
$5,000,000 per year. With all these ac- 
complishments to its credit, re-refined 
oil is fast making a name for itself in 
the petroleum industry. 
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Provides Five Services 
for Hotel William Penn 


These include air conditioning, cool- 
ing drinking water, 
foods, freezer service, and making ice. 
This magnificent Pittsburgh hotel has 
mm used Frick equipment since 1936, and 

i finds it both efficient and dependable, 


The Frick Graduate Training 
Course in Refrigeration and Air Con» 
ditioning, operated over 30 years, 
offers a career in a growing industry. 


DEPENDABLE REFRIGERATION SINCE 


CK 


WAYNESBORO, PENNA. 


Out on the job . 
. ». you'll be coming to grips with the problem of elimi- 


One for every place— 
Qne place to get them all... 


. . irrespective of your engineering role 


nating wasteful friction. 


refrigeration of 


You can look to SCS for the practical solution to anti- 
friction bearing problems. 


StS makes all of these eight types of bearings which 
serve virtually every equipment need. Rely on SOS for 
putting the right bearing in the right place. 


Tay 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
— manufacturers of S&F and HESS-BRIGHT bearings. 


BALL AND ROLLER BEARINGS 
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Career 
Opportunities 


There’s a future for you seniors of 1954 at The 
Detroit Edison Company—a career opportunity 
best described by the fact that many of the execu- 
tives in the organization at this time began their 
climb to success in positions similar to those 
offered graduates today. There are important 
jobs to be done in Power System Engineering; 
Engineering Planning, Design and Construction; 
Research. 


When you join Detroit Edison, you are assured 
every opportunity to fit into the job you like best 
—and, once there, you will be encouraged to 
advance as rapidly as your ability and energy will 
carry you. 


Detroit Edison is a fast-growing electric utility 
company. In the past year we started up two 
turbine generators at our new St. Clair Power 
Plant and broke ground for our sixth major power 
plant, River Rouge, where the world’s largest 
steam turbine generators will be installed. We also 
moved forward with atomic energy research to be 
ready for the time when this great new power 
resource can be utilized by the electric industry. 


To you young men thinking about your careers, 
expansion like this is heartening evidence of ever- 
growing opportunities for advancement. Detroit 
Edison offers a firm foundation on which to build 
a career. You may find just what you want in this 
thriving electric company. 


Drop in and see us when you're in Detroit; or 
write... 


THE DETROIT EDISON COMPANY perrorr evison 


2000 Second Avenue, 
Detroit 26, Michigan 


For the full story of career oppor- 
tunities at Detroit Edison, simply call 
or write for a free copy of this new 
booklet, “Detroit Edison Engineering.” 
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LEE de FOREST 


by Don F. Kesler, E. E. ‘56 


Wireless telegraph, wireless telephone, 
radio, audion, amplifiers, and sound on 
film movies were only a few of Lee de 
Forest’s inventions. The patent office 
issued the rights of an inventor to Lee 
de Forest over 200 times. 

After receiving his doctor's degree 
from Yale in 1899, Lee went to work 
in the experimental laboratory of West- 
ern Electric. At night he continued the 
work of his thesis, “Reflection of Hert- 
zian Waves from the Ends of Parallel 
Wires,” pursuing the lines of wireless 
telegraph. He searched physics journals 
and conducted the existing experiments 
of the Marconi wireless telegraph. 

In April, 1899, Wiedemann’s Anna- 
/en, in an article by Aschkinass he found 
a brief description of a newly discovered 
detector. A piece of tinfoil was laid upon 
a piece of glass and cut with a razor. 
When a battery and telephone receiver 
were connected to the terminals and a 
drop of water was placed over the gap, 
a sound could be heard when a spark 
generated electric waves in the vicinity. 
This was exactly what he was looking 
for. Work began on the “Responder,” 
de Forest’s first detector. 

Professor Johnson, owner of the John- 


son Pneumatic Heat-Control System, 
came to Chicago and offered de Forest 
a job with his company. He accepted the 
offer at fifteen dollars a week. Immedi- 
ately he began working on Johnson’s 
perfectly impractical system of receiving 
wireless messages. After several weeks 
of waiting, hour on hour, for the signal 
to come through, Lee was thoroughly 
disgusted with the Johnson 
One day he brought the Responder to 
his end of the work. Within an hour 
he was steadily picking up the signal. 

Lee decided to give more time to his 
responder, so he quit his job and began 
working half time for Western Elec- 
trician. 

After a lot more work and research, 
a company was formed. In 1902 the 
American De Forest Wireless Tele- 
graph Company was thriving, A new 
alternating-current transmitter was de- 
‘eloped with amazing success. The com- 
pany began building sets and some were 
sold to the Navy and others to the pub- 
lic. 

During the Russo-Japanese war, the 
London Times continually scooped the 
other newspapers by days. Lionel James 
equipped a small dispatch boat with 


Early Responder, the wireless telegraph and radio receiver 
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detector. 


Lee de Forest, the first disc jockey, 
at one of his broadcasts. 


wireless. Once during his adventure his 
boat was being approached by the Rus- 
sian cruiser, Bayan. Seeing the danger, 
he telegraphed the Times to notify the 
British Consul if he was not heard of 
within three hours. When the Russians 
boarded and saw the message he had 
sent and received, they immediately let 
him go. 

Thursday, April 6, 1906, wireless had 
been sent across the Atlantic. With lit- 
tle change other than more transmitter 
power, wireless had been sent across 
the ocean. 

The greatest advance in radio yet 
today was the invention of the Audion. 
The three electrode vacuum tube was 
the first amplification in history. The 
Navy rejected the use of Audions in 
their recievers, so this stopped the de- 
velopment of this marvel for a year. 

Late in 1906, Lee de Forest designed 
the carbon arc transmitter, thus wire- 
less telephone was here. He began trans- 
mitting and asked all telegraph opera- 
tors who might hear it to telephone his 
laboratory, so that he might know that 
he was heard. (All the wireless tele- 
graph receivers were using telephone 
earphones to head the sound. They were 
exactly the same as the radio receivers 
to be built later.) Again attempts were 
made and records were broken for the 
maximum distance for radio broadcasts. 

Lee de Forest’s dream was realized 
when the Metropolitan Opera went on 
the air. In the winter of 1909, Lee went 
to Andreas Dippel, the assistant director, 
who possessed vision and enthusiasm for 
the project. Together they put a trans- 
mitter in the attic and brought Caruso 
to the masses. 

In 1912 work was begun on an am- 
plifier. After three weeks of building 
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and rebuilding Audion’s and Audion 
circuits, a small, but comforting amount 
of amplification was gained. He con- 
nected the plate of one Audion through 
a transformer to the grid of another 
and found he could amplify electrical 
signals. By connecting them in series of 
two or three, he could get a larger gain. 
He kept working until the threshold of 
hearing was two blocks from his “loud- 


_ speaker.” Demonstrations were made for 


American Telephone and Telegraph 
Company, and Western Electric. At one 
time during the experiment he had only 
one Audion, and hooked the plate to 
the grid to try to make the tube do 
the job of two. In trying to obtain self- 
amplification, he got  self-regenration, 
or in other words, self-oscillation. Thus 
we have regenerative radios and _ trans- 
mitters. 

A. T. and T., through a go-between 
agent bought the wire rights for seven 
Audion patents for $50,000. Actually 
the company had voted to go as high 
as half a million dollars for the patents. 
They had bought the rights to make 
amplifiers and use them for telephone 
and telegraph for only $50,000. 

The Uultra-Audion circuit was dis- 
covered by accident. The B battery was 
connected directly to the plate, with 
the radio-frenquency inductance and 
variable condenser in shunt, connected 
across the grid and plate electrodes of 
the tube. The Ultra-Audion circuit was 
used for several years after that. 

The Marconi Company brought suit 
against the De Forest Company on the 
grounds of infringing upon the Fleming 
valve patent. All the patents were made 
to cover as much ground as _ possible, 
but the Marconi Company was trying 
to stretch the Fleming valve patent to 
cover amplification. (It was proven in 
the Supreme Court in 1943 that the 
Fleming valve was merely a rectifier 
and no amplification was made.) The 
De Forest Company filed counter suit 
because they were infringing upon the 
three-electrode Audion tube patent. 

When Marconi admitted the validity 
of the Audion patents, the Honorable 


Don Kesler is a sopho- 
more in Electrical Engi- 
neering. Besides his school 
work and the Technograph, 
he works on meters in the 
Instruments Laboratory in 
the Electrical Engineering 
Building. Don is a perma- 
nent resident of Urbana. 


Judge Julius Mayer said, “. . these 
parties came into court and in forth- 
right and manly fashion admitted their 
sins. They should not therefore be pun- 
ished for so doing. Injunction is denied !” 
The court then ruled that the De For- 
est Company had infringed upon the 
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The Audion Tube patent is considered one of the most important issued 


Fleming valve patent. Immediately they 
appealed the case, and two years later, 
they lost the appeal. As a result of the 
case the radio tube industry was a hope- 
less mess until the Fleming valve patents 
ran out in 1922. 

In 1921, Lee de Forest found new 
worlds to conquer. Edison had syn- 
chronized phonograph and movies to 
attain ‘‘talkies,’ but he had poor suc- 
cess. Earlier de Forest had tried it with 
steel telegraphone wire. Now he thought 
it could be done with light, photographed 
on the film. He made his first talking 
movie in June, 1921. The first theater 
preview of sound films came two years 
later with Eddie Cantor in monologue 
and Lillian Powell in her graceful bub- 


ble dance and lovely music. Photofilm, 
sound on film movies, was hard to sell 
until “Don Juan’? was produced in 
1926. Then the battle for the patent 
rights begun. 

During the greater portion of his 
work, Lee de Forest was struggling 
hard to get the finances to produce his 
inventions. His greatest invention, the 
electron tube, has brought over a bil- 
lion dollars to the patent owner. 
this he received less than a million 
lars, less than one tenth of one per 
cent. Less than one per cent of radio 
listeners and television viewers know 
who made it possible for them to listen 
to the Metropolitan Opera in_ their 
home. 


a7, 


18 


A Tower of Opportunity 


... for America’s young engineers with capacity 


for continuing achievements in radio and electronics 


Today, engineers and physicists are 
looking at tomorrow from the top of this 
tower ... the famed Microwave Tower 
of Federal Telecommunication Labora- 
tories... one of the great development 
units of the world-wide, American- 
owned International Telephone and 
Telegraph Corporation. 

Here, too, is opportunity for the young 
graduate engineers of America... op- 
portunity to be associated with leaders 
in the electronic field ... to work with 


A \ 
EN \ wx 


\ 


MQ Ss 


SS Bs —s 
SSS’; 


4 


A Division of International Telephone 
and Telegraph Corporation 


\ 
Ne 
TaN 
ane 


V4 


the finest facilities ... to achieve recog- 
nition and advancement commensurate 
with capacity. 

Learn more about this noted Tower 
of Opportunity ... its long-range pro- 
gram, its generous employee benefits... 
the features that make working at FTL 
a fascinating and rewarding experience. 

Write today for the interesting infor- 
mation contained in “Your future is 
with FTL”... the booklet that could be 
the most important you ever read. 
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Federal Telecommunication Laboratories 
500 Washington Avenue, Nutley, N. J. 


Please send me a copy of your descriptive ; 
booklet: “Your future is with FTL” 
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THIS IS SYLVANIA... 


BIG ...diversified... GROWING 


THE IDEAL ENVIRONMENT FOR YOUNG ENGINEERS 


In 1953, Sylvania’s 40 plants in eleven states pro- make Sylvania, a company of young men where the 
duced upwards of $300 million worth of products executive level averages 45 years of age, an ideal 
in more than sixty categories of lighting, radio. place to build a satisfying career in engineering. 


television and electronics equipment. 
For detailed information, see your College Place- 


ment Office or send for our comprehensive brochure, 
“Today and Tomorrow with Sylvania”, by writing 
to Supervisor of Technical Employment. 


This year will see the completion of additional 
new plants and laboratories, as another phase of a 
continuing expansion program which has doubled 
plant and equipment in the past few years. 


As a graduate engineer, you'll naturally find a 
wide range of opportunities in every phase of 
engineering at Sylvania. And you'll find yourself 
making rapid headway as the company continues to ; 
add new facilities, new fields. y 


A stimulating atmosphere of accomplishment and ylvania Electric Products Ine. 


opportunity — plus size, growth, and diversity — 1740 Broadway, New York 19, N. Y. 
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For more than forty years, science 
has searched for a practical way of con- 
verting radiations from the atom’s nu- 
cleus to electricity. Though research is 
far from completed, successful opera- 
tion of the atomic battery represents a 
major breakthrough toward that goal. 

The conversion of nuclear energy into 
electricity is achieved by an experimen- 
tal atomic battery, powered by a minute 
quantity of a long-life strontium-90 ra- 
dioactive isotope obtained as a by-pro- 
duct of atomic reactor operation. The 
electric current derived from this uni- 
que atomic battery exceeds by many 
times all previous results attained in at- 
tempts to generate usable electricity di- 
rectly from radioactive material. 

This big stride has been achieved by 
coupling the battery’s radioactive source 
to a transistor-like wafer, which instan- 
taneously releases some 200,000 elec- 
trons for each electron it receives from 
the radioactive material. 

This development, though still in a 


MULTIPLYING 
ELECTRONS 


edited by Don F. Kesler, E.E. ‘56 


pioneer stage, may prove to be the be-> 


ginning of a new and basic chapter in 
man’s efforts to utilize some of the enor- 
mous untapped energies within the nu- 
cleus of the atom for peaccful purposes 
and for the enrichment of human life 
rather than its destruction. Although it 
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Simplified cross-section view of experimental Atomic Battery. Radioactive 
source, which is strontium-90 in present version, radiates billions of elec- 
trons (beta particles) per second for many years. 
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is still too soon to know all the uses 


to which this direct conversion of nuclear 
energy might be put, the prospect of an 
entirely different kind of power source 
is a particularly exciting one for the 
electronics industry. 


Perhaps as startling an advance as 
any in connection with the atomic bat- 
tery is the fact that a single rapidly 
moving, electron, emitted from the ra- 
dioactive atom, produces no Jess than 
200,000 slower electrons in the bom- 
barded semi-conductor. It is this extra- 
ordinary multiplication in the number 
of available electrons which promises to 
make the atomic battery a usuable de- 
vice of practical significance. 

Progress in increasing the efficiency 
ofthe atomic battery has been rapid 
during the past few months and is ex- 
pected to continue. Results to date indi- 
cate the possibilities of producing thim- 
ble-size, atomic batteries. When these ex- 
perimental batteries are developed to a 
commercial stag, they can supply power 
for radio receivers and other kinds of 
electronic appartus, without replenish- 
ment or attention for at least twenty 
years. 

The atomic battery is likely to be ap- 
plied first to miniature devices such as 
portable and pocket-size radio receivers, 
hearing-aids, signal control, and similar 
devices that require reliable power 
sources with great length of service. 

As we learn how to produce atomic 
batteries with more power than is ob- 
tained from present experimental mod- 
els, it may be possible to use them for 
operating portable short-range transmit- 
ters for radio telegraph and telephone 
communication and radio beacons for 
navigation by air or by sea. 

Of great importance is the fact that 
such atomic batteries will be highly 
compatible with future equipment using 
transistors. Both the battery and_ the 
transistor have the potential advantages 
of compactness, ruggedness and long life. 

Until recently, radioactive battery de- 


vices produced, at best, a billionth of a | 
watt of power under conditions suitable | 


for transistor operation. 


Today, with 
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Magnified model of the two basic elements of experimental Atomic Battery, 
which makes it possible to convert atomic energy directly into small but 


usable quantities of electrical energy. 


only a small amount of radioactive ma- 
terial, single atomic battery provides a 
millionth of a watt—enough to run a 
transistor audio oscillator circuit. This 
gives a tone that is audible twenty feet 
away. With more radioactive material, a 
number of these ‘‘one-cell’” devices could 
be stacked in a single case to produce 
a larger output. 

Strontium-90 is not now obtainable 
in completely purified form, that 1s, 
other fission products have not been en- 
tirely separated from it. Since some of 
the unwanted radioactive materials are 
emitters of gamma radiation, shielding 
is necessary in the laboratory device. 

However, strontium-90 in purified 
form, emits only beta particles which, 
for the quantities that would be used in 
a small atomic battery, does not raise 
problems of shielding. 


Strontium-90 costs about 50 cents for 
a thousandth of a curie today. The ra- 
dioactive material for today’s atomic 
battery would cost $25.00. A wide de- 
mand for the material in atomic bat- 
teries and other applications would war- 
rant quantity processing of the material. 
This, it has been estimated, might bring 
its price down as low as two-tenths of 
a cent for a thousandth of a curie, or 
10 cents for a battery. 

An aspect of atomic batteries that has 
yet to be determined accurately is the 
extent of the effect of the beta radia- 
tion on the crystal wafer. It is known 
that the crystal structure of many sub- 
stances is gradually damaged by bom- 
barding electrons. Further research is in 
progress to minimize these effects so as 
to make them neglibile for the structures 
used in the atomic battery. 
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This new and distinctive approach to 
the harnessing of the atom’s energy for 
peaceful purposes is most timely. This 
is a big step toward the atomic peace 
proposals President Eisenhower laid be- 
fore the United Nations on last Decem- 


ber 8th. These proposals for interna- 
tional development of the peaceful uses 
of the atom are now being discussed be- 
tween nations and are much in the pub- 
lic mind. 

No one can look far enough ahead 
to see all the ways in which a new prin- 
ciple or scientific method will find prac- 
tical application. Some of these, however, 
we can anticipate, such as providing 
small quantities of power at low voltage 
for various kinds of electronic devices 
where extreme compactness, ruggedness 
and long life without attention are im- 
portant factors. But when we deal with 
something as basic as capturing the en- 
ergy of the atom and turning it directly 
into electricity, the first practical appli- 
cations may not foretell the full scope 
and range of its future usefulness. 

The history of science and invention 
presents many notable examples of sci- 
entific progress of which the atomic bat- 
tery is the latest. When Michael Fara- 
day first produced an electric current it 
was with a relatively simple device: a 
copper disk rotated between the ends of 
a magnet. Faraday—120 years ago—did 
not visualize the future of his inven- 
tion, yet, today, the huge power genera- 
tors at Niagara and the Hoover Dam 
operate on the same basic principle of 
Faraday’s discovery. Who knows what 
we can operate with atomic batteries? 


“The idea that caught 


Many important improvements in the 
design and construction of farm machin- 
ery and equipment have been made 
possible by this low-cost, easy-to-install 
ball bearing unit. It simplifies construc- 
tion ... eliminates cost barriers .. . im- 
proves overall performance. As a result, 
the advantages of precision ball bearings 
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Britain, Conn., for details. 


are available on more turning points 
than ever before. 

This popular development, the Fafnir 
Flangette, reflects the Fafnir “attitude 
and aptitude” ...a way of looking at 
bearing problems from the manufac- 
turer’s viewpoint ... an aptitude for sup- 
plying the right bearing to fit the need. 
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IT’S 1957 ON REPUBLIC’S | 
DRAWING BOARDS 


Visionary Young Engineers Work Years Ahead on Jet Fighter-Bomber Design... 


There’s drama on the drawing boards at Republic! 


A great new jet fighter-bomber is being created, 
years ahead of its time. Like its famous predeces- 
sors, it will be the product of young men of 
vision, working in an atmosphere encouraging 
individual initiative. 

For, Republic has long believed that its engi- 
neers are creative men who cannot be cast into a 
mold and still maintain the individuality and 
imagination that are the lifestream of aviation. 
At Republic, the ability and creativity of the 
engineer thrives on a diet of challenging assign- 
ments that permit him to probe and express new 
ideas, 


This approach has been notably successful. Since 
1931, Republic has been a leader in the aircraft 
jadustry, and today employs over 27,000 people, 
with an engineer ratio of 1 to 8. From the first 


all-metal plane to the famous Thunderbolts, 
Thunderjets, and Thunderstreaks, Republic planes 
have been pace-setters in aviation. And Republic 
engineers, sharing in this success, are at the peak 
of their profession, earning top pay in industry. 


Republic engineers know, too, the pleasures of 
good living. Centrally located on Long Island, 
with its model suburban communities and abun- 
dance of year-round recreational facilities, Republic 
is less than an hour from New York City and its 
unparalleled cultural and entertainment 
attractions, 


For further information concerning our training 
programs, which prepare graduate engineers for 
positions in aircraft engineering or manufacturing 
supervision, please write directly to your special 
Republic representative, Mr. Charles J. Ketson, 
Employment Manager. 


REPUBLIC 
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Farmingdale, Long Island, New York 
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EXCESS HYDROCHLORIC ACID is put to work in this catalyst plant of the 
Morton Salt Company at Weeks Island, Louisiana. The acid is used in a 
process developed by a Standard Oil scientist to produce a top-quality catalyst. 


What the scientist saw in the sandpile! 


This story starts with a child’s sandpile and a 
scientist’s curiosity. It ends eight years later 
with a new top-quality catalyst—the result of 
a scientist’s ingenuity. 

One day a Standard Oil chemist took home 
some granular blast furnace slag from a neigh- 
boring steel mill for his children’s sandpile. 
Suspecting that it had properties of potential 
value, he took a pailful back to his quarters 
in the Whiting Laboratory the next day. 

Treating the slag with hydrochloric acid and 
then drying it in an oven produced 30 cc’s of 
powder that proved to be an effective and 
active catalyst. However, commercial produc- 
tion of the catalyst was uneconomic because 
of the market price of hydrochloric acid. To 
overcome this obstacle, Standard Oil contacted 


Standard Oil Company 


910 South Michigan Avenue, Chicago 80, Illinois 
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the Bay Chemical Company, a salt cake pro- 
ducer which, at times, had difficulty marketing 
hydrochloric acid—a co-product of salt cake. 

The Bay Company, of Weeks Island, Louisi- 
ana, now merged with Morton Salt Company, 
became interested in the new catalyst and 
built a plant with the aid of Standard Oil sci- 
entists. The output of this plant is a top- 
quality catalyst with unlimited new sources 
of raw materials. 

This is only one example of what Standard 
Oil scientists accomplish in an atmosphere of 
independent research. In our constantly ex- 
panding laboratories, our scientists are free to 
investigate and pursue ideas, for Standard Oil 
knows that one of a scientist’s greatest assets 
is his curiosity. 


STANDARD 
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COULD YOU 


ENGINEER THIS MACHINE? 


NATCO HAS CHALLENGING OPPORTUNITIES... 


FOR DEVELOPMENT, DESIGN, SALES 
AND INDUSTRIAL ENGINEERS 


NATCO is a recognized leader in the ma- 
chine tool field, having passed a half cen- 
tury of loyal service to industry. 


Each NATCO machine is_ individually 
engineered to our customers’ exacting re- 
quirements. Development, design, sales 


National Automatic Tool Company, Inc. 
RICHMOND, INDIANA 


and industrial engineers are needed to help 
carry on this exacting work. 


To accept this challenge, you are invited 
to contact your placement office or the 
Personnel Director of NATCO. 
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The Earth Goes Around! 


NICHOLAUS 
COPERNICUS 


by Donna Rudig 
Eng. Phy. ‘57 


Mathematician, theologian, astrono- 
mer, and medical man—Niklas Kopper- 
nigk, son of a Polish wholesale trader 
and German housewife, was all of these. 
He shook the foundation of the early 
Rennaissance Period’s belief in the Ptol- 
emic Universe and planted the seeds for 
our modern version of the solar system 
and its movement. 

In 1946, when he was 23 years of age, 
Koppernigk journeyed to Bologna to 
study Canon Law and to follow the 
lectures of Domenica Maria Novara, 
the astronomist. The next year, the Jubi- 
lee year in Rome, he was elected Canon. 
Also during this time he taught in Rome 
as a professor of mathematics; but in 
1501 he gained leave of absence so that 
he could continue his academic career 
and entered medical school at Padua. 
He left Padua in 1505; but meanwhile, 
in 1503, he had received a doctor’s de- 
gree in Canon Law at Ferrara. 

Returning to Poland, Koppernigk re- 
sided at the Epicopal Palace in Hilsberg 
as his uncle’s physician until the bishop’s 
death on March 29, 1512. He then went 
to Frauenburg where he acted as chap- 
ter representative under harrassing ad- 
ministrative and _ political conditions. 
Also he was commissary of the diocese 
of Ermeland. Much of his time he spent 
in giving medical service to the poor al- 
though he was often demanded by the 
rich. In 1522 he devised a plan to re- 
form the currency and presented it be- 
fore the Diet of Graudeny. 

Ever since the time of his professor- 
ship in mathematics at Rome, Kopper- 
nigk had become interested in astronomy 
and, through observations and calcula- 
tions, became convinced that the Prtol- 
emy theory of the earth being the center 
of the Universe was wrong. According 
to his heliocentric theory, Koppernigk 
believed that the earth revolved about 
the sun once a year, the earth rotated 
every 24 hours on its axis, the sun was 
the stationary center of the Universe, 
the planets revolved in uniform circles 
about the sun, and that the earth ro- 
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NICKOLAUS COPERNICUS 


tated from west to east. Since these 
ideas were so revolutionary to the ones 
of that time, and he could offer no 
valid proof for them, Koppernigk hesi- 
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tated to declare them publically. How- 
ever, these ideas circulated among _ his 
friends and fellow astronomers by 
means of letters and word of mouth. 

About 1530, when he was sure of his 
theories, Koppernigk prepared a manu- 
script, Commentarioulus (Little Com- 
mentary), to give to his friends. Al- 
though Cardinal Schonberg gave Kop- 
pernigk a formal demand to publish 
his theories, it was not until 1540 that 
friends finally persuaded him to consent 
to do so. George J. Rheticus printed 
his book, De Revolutionibus Arbium 
Colestrium (Concerning the Revolutions 
of the Heavenly Bodies) in 1543. 

‘Toward the end of 1542, Koppernigk 
was struck by apoplexy and_ paralysis. 
The first copy of his book barely reached 
Fraunburg in time to be placed on his 
death bed, saving him the disappoint- 
ment of knowing that the book had 
been marred by a preface stating that 
all the material in it was purely hypo- 
thetical. Koppernigk died on May 24, 
1543. 

In later years Johannes Kepler des- 
cribed Koppernigk as ‘Copernicus, vir 
maximo ingenio, et quod in hoc exercitio 
magni, momenti est, animo liber” (a 
very approximate translation would be 
“Copernicus, man great in size, and 
whom in this great practice, is influen- 
tial, a book in his mind.’’) 
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Attend 
Summer School 
for Engineers 


in Colorado's 
Rocky Mountains 


Located in Boulder, with its mild 
climate and cool nights, in view of 
snow-capped peaks, and within easy 
walking distance of mountain trails 
and streams, the 


University of Colorado 


offers an unusual program of summer 
study and recreation... The 


College of Engineering 


provides excellent opportunities for 
study for undergraduate or graduate 
degrees, for satisfying prerequisites, 
for makeup, or refresher courses. 
Graduate and undergraduate courses 

in the College of Engineering are of- 
fered in the fields of— 

APPLIED MATHEMATICS 

ARCHITECTURE 

ARCHITECTURAL ENGINEERING 

CHEMICAL ENGINEERING 

CIVIL ENGINEERING 

ELECTRICAL ENGINEERING 

ENGINEERING PHYSICS 

MECHANICAL ENGINEERING 


Classroom, laboratory, library and 
other teaching facilities are unexcelled 
in the Rocky Mountain region. Regu- 
lar teaching staffs are supplemented by 
visiting lecturers from other institu- 
tions and industry. Special research 
projects and seminars offer opportunity 
for creative work. 

All courses offered by the College of 
Engineering run for ten weeks— 


JUNE 14 to AUGUST 24 


Other University courses are offered for five- 
week or ten-week terms. (June 14-July 20; 
July 22-August 24.) 

The University’s own Recreation Depart- 
ment offers a planned program which sup- 
plements education. Students haye ample 
Opportunity to see scenic Colorado. Drives 
Over spectacular mountain highways; week- 
end climbs to nearby peaks with experienced 
guides; easy hikes to adjacent mountain spots; 
steak fries and picnics, and campfire enter- 
tainment near mountain streams, are all part 
of the program. 

Typical tuition and fees for the 10-week 
Engineering program are $105. The charge is 
determined by the number of hours carried. 

Living accommodations are available in 
attractive and spacious University residence 
halls, private homes, fraternity and sorority 
houses, and student rooming houses. Typical 
room and board rates are $170 for 10-week 
term. 

Choose the University of Colorado this 
summer. Combine makeup, refresher or 
graduate courses with a Colorado vacation. 


B FILL OUT AND MAIL THIS COUPON § 
B TODAY FOR FURTHER INFORMATION J 
q Director of the S i q 
ector ummer Session, Mack 
BE University of Colorado, Boulder Chi. | 
: Please send Engineering College information. i 
P| COU EIN AIT Cee Eire ce eenhccctescxctscsessenssccceseced ; 
4 UAE AING GINO ceassveccoccrtctsteicccetnscascsscsoncessacnaoveecceasineate A 
| q 
|) CES iy SUE ee core rere oy ea Pa er i 


| 


i) 
a 


From the Phone to 


THE COVER 


by Dave Templeton 
F.A.A, ‘55 


“Hello, Dave. This is Howie Had- 
ler,’ said the voice on the other end of 
the phone. “I’ve got the assignments and 
articles for next month’s issue.”’ 

“Just a second while I get a sheet 
of paper and a pencil. Okay, shoot.” 

And this is the way a Technograph 
cover and the spot drawings for some 
of the articles start for the magazine you 
are now reading. Howie Hadler, our 
associate editor, gives me a call, tells 
me what the articles in the next issue 
are, and if they don’t have anything 
specific to. feature, it’s up to this in- 
dividual to pick the one that will lend 
itself to the best design. 

Being in art school, most of the en- 
gineering subjects don’t have half the 
meaning or familiarity to me as they 
do to the engineer. In a way, this is an 
advantage, because if the cover is to ap- 
peal to someone who isn’t an engineer 
but is a little interested in the subject, 
I feel that to throw him a complicated 
photograph would make him shy away 
from the magazine which is the 
first thing we don’t want to do. 

But yet, this is an engineering maga- 
zine. Consequently, I can’t draw a cover 
from what I know about the subject. 
Because, believe me, as I mentioned be- 
fore, my knowledge is very little. And 
if there’s anything more annoying to a 
person looking at a-picture, it’s one that 
has obviously been drawn without very 
much of an idea what the subject is all 
about. 

So, the next step in this phone-to-fin- 
ished-drawing story is either a trip to 
the library or a talk to the person di- 
rectly connected with the article. It’s at 
either of these sources that I make 
sketches and talk to someone who can 
tell me just how the subject which I am 
drawing effects you and me the 
citizen . the laymen (if you aren’t 
an engineer). All of this goes into a 
sketch pad which is generally never out 
of my possession. This is because at 
times I can sit and try to get an idea 
and it doesn’t come. But suddenly it pops 
into this thing I laughingly call a brain 
and I might be in a class or even walking 
down the street at the time. An idea 
can pop out of the mind as easily as it 
pops in. So, it’s best to get the idea 
down quickly before it’s forgotten. 

The many-time-mentioned idea is on 
layout and a way to tie the engineering 


end of the illustration up with a familiar 
scene . the aforesaid way the sub- 
ject effects Mr. and Mrs. Citizen. 


After making some preliminary 
sketches and finally working it down 
to almost a finished drawing, I start on 
the final drawing itself. This is done 
on a piece of 15’’x20” illustration board 
(but the drawing is actually 1234” 
square which is reduced to magazine 
size by the engraver). The entire draw- 
ing is done in blue pencil because there 
is no danger of the photoengraving ap- 
paratus picking up black marks left by 
a too heavily pressed graphite pencil. 
What I want printed is finally inked in 
with India black ink. The blue pencil 
marks, which I don’t ink in, can be left 
6n the drawing without fear of being 
reproduced. 

With a two color cover, such as those 
we've been using this year, two draw- 
ings are required . . . one for each color. 
The way the two drawings are matched 
up is very simple. I take a heavy sheet 
of tracing paper and put it on top of 
the drawing which has been entirely 
drawn in blue pencil and then trace off 
what I want in the other color and 
then ink that in. The first drawing has 
only that part inked in which I want 
for it’s own particular color. The very 
last thing is putting cue marks on, which 
are nothing more than little circles with 
crosses inside these are put outside of the 
illustration at each corner of the or- 
iginal drawing and then traced off on 
the second one. This is so that the final 
metal plates can be matched up and you 
won’t have one color over-lapping an- 
other like you find in the comic section 
of your Sunday paper every once in 
a while. Then I write on each plate the 
color I want them to be printed in. 


The engraver takes over now. He 
takes a reduced photo of the drawing on 
metal. He spread an emulsion on, which 
sticks to only the part that is the photo- 
graph. He dips it in an acid which eats 
away the exposed metal, doing this for 
a short interval several times or the acid 
would start eating away under the emul- 
sion. 

That’s about all there is to it. The 
printer runs each plate through the ink 
I asked for and you have your cover. 
The next step is yours. You buy it, look 
AMO Ke and I hope notice the cover 
(with a favorable impression). When 
the drawings leave my hands my fingers 
are constantly crossed. I know pretty 
well what it’s going to look like, but 
there is nothing like the finished, printed 
thing. 

So, I sit back, relax and sigh, ‘‘An- 
other one finished.”” Then the phone 
rings. I pick it up and the voice at the 
other end says, “Hello, Dave. This is 
Howie Hadler. I’ve got the assignments 
and articles for next month’s issue.” And 
I start again. 
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@ Robert (Bob) McNew was graduated from 
Purdue University in 1950 with a B.S. in 
“double E.” 

He came to Allison the next year and cur- 
rently is in the Instrumentation group, Elec- 
tronics and Parts Test Department. 

It’s partly through his efforts that Allison has 
enjoyed considerable success in reducing noise 
conditions affecting both in-plant employes, as 
well as residents living in the vicinity of the 
Allison plants in Indianapolis. For example, 
noise coming from turbo-jet engines while on 
test stands now is being reduced in intensity by 
a ratio of 100,000 to 1 before it reaches the 
outside of the test cells. 

In the photo above, Bob is adjusting the 
sound level indicating and recording instru- 
ments in preparation for measuring the silencer 


attenuation of a turbo-prop engine test cell. 
Equipment includes the latest type of general 
radio sound-level meter and octave-band noise 
analyzer, and the magnecord tape recorder. 

The Allison equipment for instrumentation 
and testing is of the best. These complete facili- 
ties offer the young graduate engineer every 
opportunity for applying—and expanding—his 
technical training in his chosen field of engi- 
neering. 

e e e 

Allison, a leader in the field of turbine engine 
design and production, needs young engineers 
with degrees in Mechanical Engineering, Elec- 
trical Engineering, Aeronautical Engineering 
and Industrial Engineering. Right now—while 
you're still in school—it isn’t too early to plan 
for your engineering career at Allison. 


For further information about YOUR engineering career at ALLISON, discuss it with your Placement 
Counselor and arrange for an early interview with the ALLISON representative the next time he visits your 
campus. Or, write now for further information: R. G. Greenwood, Engineering College Contact, Allison 
Division, General Motors Corporation, Indianapolis 6, Indiana. 


DIVISION, GENERAL MOTORS CORPORATION °¢ Indianapolis, Ind. 


Design, development and production—high power TURBINE ENGINES for modern aircraft . . . 
heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles . . . DIESEL LOCOMOTIVE 
PARTS ... PRECISION BEARINGS for aircraft, Diesel locomotives and special applicationé 
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HE POSSIBILITY of fires and personal 

injury connected with distribution 

of electricity by means of wires and 
cables, means that such wires must con- 
form to certain minimum requirements. 
This was recognized in 1881 by New 
York’s Board of Fire Underwriters, when 
it outlawed the use of bare or uncovered 
wires for the distribution of electricity in 
buildings and adopted “A standard for 
Electric Light Wires, Lamps, etc.’ This 
standard contained five rules, one for the 
conductivity of the conductor, one de- 
scribing the insulation and the other three 
dealing with installation of electrical 
equipment. The rules for the conductor 
and insulation read as follows: 


“1. Wires to have 50 percent excess con- 
ductivity above the amount calculated as 
necessary for the number of lights to be 
supplied by the wire. 


“2. Wires to be thoroughly insulated and 
doubly coated with some insulating ma- 
terial.” These two rules constitute the first 
effort to set up limits or to be specific with 
regard to insulated wire for power distri- 
bution. In other words, they constitute the 
first specification for insulated wires and 
cables for the distribution of electricity. 


Historically, the next important concept 
concerning the covering was that of its 
insulating properties or its ability to con- 
fine the potential to the conductor. This 
was established by setting up minimum 
thickness of the insulation for the various 


conductor sizes and providing require- + 


ments for test voltages and insulation re- 
sistances for these thicknesses. Such 
requirements were included for the first 
time in the National Electrical Code for 
1899. The insulation thickness for rubber 
insulation for a given voltage service and 
conductor. size was essentially the same as 
that used today, namely, 3/64” on size 14 
Awg. for 600 volt cable. The test voltage 
requirement was 3000 volts per 1/64” of 
insulation thickness, after immersion in 
water, distinctly more severe than present 
requirements. The insulation resistance re- 
quirement for 600 volt wire was 100 meg- 
ohms per mile. The 1899 code also con- 
tained requirements for the dimensions of 
copper conductors and for tinning of con- 
ductors for rubber insulated cables. There 
appeared here, for the first time, a require- 
ment for braids. 


This was followed by the establishment 
of minimum requirements for tensile 
strength and elongation of rubber insula- 
tions in the original specification of the 
Association of American Railroads in 
1905 and Underwriters’ Laboratories, Inc. 
Standard about 1911. The 1905 specifica- 
tion of A.A.R. also included requirements 
for the chemical composition of thirty 
percent rubber insulation. These require- 
ments were later adopted by Underwriters’ 
Laboratories, Inc. and the American So- 
ciety for Testing Materials. 


Although aging requirements for rubber 
insulation were proposed in connection 
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with the first specification of the Assoc 
ation of American Railroads, it was n 
until 1933 issue of Specification D 27 ¢ 
the American Society of Testing Materia 
that aging became an industry specific: 
tion requirement for rubber insulation 
The requirements for heat-resisting rubbe 
were included for the first time in A.S.T. 
specifications for 1937. The requirement 
for moisture resisting rubber insulatio 
were established about this time. The re 
quirements for Polyvinyl Chloride an 
Laytex insulations were established in th 
National Electrical Code of 1940. Sinc 
then the requirements for the various syr 
thetic rubber insulations have been set uy 


During this period, other types of inst 
lations such as paper, varnished cambri 
and asbestos and many types of sheath 
and coverings for wires and cables wer 
developed. More detailed requirements f¢ 
conductors were also established. Ther 
are today, therefore, a wide variety ¢ 
cables for use in the distribution of elec 
tricity for power and control purposes. 


Practically every clement of these wire 
and cables is covered by detailed specif 
cation requirements or standards. Ther 
are specifications for bare or uninsulate 
wires and cables, for covered wires, suc 
as weatherproof wire and all insulate 
wires and cables, regardless of the type o 
insulation or coverings. Such specification 
cover, in detail, the construction and re 
quirements for the conductor, the thick 
ness, physical, aging, electrical, moistur 


tandards 


and ozone resisting properties of the insu- 
lation, the construction details of the 
cables and the thickness and other proper- 
ties of the covering or sheath. These speci- 
fications are issued by literally hundreds 
of manufacturing organizations, munici- 
palities, railroads, utilities, government 
agencies, etc. They may differ only slightly 
but significantly, in certain details, thus 
making it necessary to run many wires on 
special orders. The wire and cable indus- 
try is thus obviously specification con- 
scious. In fact, it is probably true that all 
types of wires and cables used today are 
more completely covered by specifications 
than any other class of commercial prod- 
ucts of equal complexity. 


Specifications have thus become a nec- 
essary and important part of the wire and 
cable industry. When properly prepared 
on the basis of sound engineering, infor- 
mation and manufacturing practices, they 
provide for durable, economical and safe 
cables for any particular application. They 
describe the item in a clear and concise 
manner that can be readily understood by 
any one familiar with the industry. They 
form the basis for contracts between cable 
users and cable manufacturers, and elimi- 
nate or minimize any questions that might 
arise concerning the construction or qual- 
ity of the cable under consideration. A 
working knowledge of wire and cable 
specifications is essential for those inter- 
ested in the development, manufacture 
and use of wires and cables. 
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The Machine with a Memory 


(From National Bureau of Standards) 


Recent Developments and 
Operating Experience 


SWAC—the National Bureau of 
Standards Western Automatic Compu- 
ter—is now being operated 24 hours a 
day, five days a week to solve a wide 
range of complex problems in physics, 
engineering, mathematics, statistics, and 
meteorology. At present over 70 per cent 
of this time is devoted to problem solu- 
tion, the remainder being reserved for 
maintenance, engineering development, 
and testing of new equipment. 


SWAC is a general-purpose digital 
computer constructed by NBS in 1950 
under the sponsorship of the Wright Air 
Development Center. The first of the 
high-speed electronic computers to be 
completed with the very fast Williams 
tube (cathode - ray tube) memory, 
SWAC operates at a rate of 16,000 ad- 
dition or 2600 multiplications per sec- 
ond. 

Recently the scope and complexity of 
the problems which the machine can 
handle have been greatly extended 
through the installation and successful 
operation of a magnetic drum auxiliary 
memory. Based on the principle of the 
magnetic-tape recorder, the new memory 
holds 16 times as much mathematical in- 
formation as the cathode-ray tube mem- 
ory, with which it will be used to in- 
crease the over-all memory capacity of 
the machine. The magnetic drum will 
also act as a storehouse for a library 
of numerical methods or routines of in- 
structidns which, when obeyed by the 
machine, can facilitate the solution of a 
large class of problems. 


SWAC was designed and built at the 
NBS Institute for Numerical Analysis 
in Los Angeles to provide a rapid, pow- 
erful computational tool on the West 
Coast and to aid in the Institute’s pro- 
gram for the further development and 
increased utilization of the art of ma- 
chine computation. The ultra high-speed 
machine has been used by NBS princi- 
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pally to solve aircraft problems origin- 
ating with the Air Force and its con- 
tractors, other problems in science and 
engineering submitted by Government 
agencies, and mathematical problems 
arising in Connection with the Bureau’s 
work on computation methods and com- 
puting machine development. 

SWAC’s high speed results from its 
special Williams tube memory and _ its 
parallel mode of operation. The memory 
unit consists of a bank of cathode-ray 
tubes which store information as bright 
spots of charge. The unit is operated in 
parallel, that is, all the digits of a num- 
ber are transferred in or out of the 
memory simultaneously, thus greatly re- 
ducing the time required for transfer of 
information. In serial machines, such as 
those using acoustic-delay-line memories, 
numbers and instructions are represented 
by trains of electrical pulses. But in 
SWAC parallel circuits transfer num- 
bers and instructions almost instantly, 
within the time of a single pulse (about 


one tenth of a microsecond). Arithmetic 
operations are also carried out in par- 
allel, with a consequent increase in speed 
of computation. In its parallel method 
of operation SWAC differs from SEAC 
(National Bureau of Standards Eastern 
Automatic Computer), a serial machine 
constructed by NBS at its Washington 
(D. C.) laboratories. 


Magnetic Drum Memory 


While the cathode-ray tube type of 
memory delivers information at a very 
rapid rate, its capacity is limited by the 
number of digits that can be stored on 
the face of a single cathode-ray tube. To 
provide greater flexibility and comput- 
ing power, a magnetic drum external 
memory was developed by Thorensen 
and associates of the NBS staff. With 
the drum memory, many complicated 
types of problems can be handled by 
transmitting information out of the com- 
puter for storage and then feeding the 


The main SWAC computer, control console, and input typewriter. (This com- 
puter is very similar to the one at the University of Illinois, The Illiac.) 
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information back into the computer at 
a later stage of the problem. 


SWAC’s drum memory, like those 
developed elsewhere, is a revolving metal 
drum which retains numbers and_ in- 
structions on its surface in the form of 
magnetic pulses like those used in tape 
recording. At intervals, blocks of mag- 
netic pulses are removed from the drum 
by a magnetic head and are taken into 
the computer to be transformed elec- 
tronically into spots of charge in the 
Williams tube memory, where they re- 
main until called for by the control unit. 


SWAC stores and processes informa- 
tion in units called words, each word con- 
sisting of 37 binary digits, the equiva- 
lent of 11 decimal digits. The magnetic 
drum has a capacity of 4096 words of 
37 binary digits each, in contrast with 
the 256-word capacity of the cathode- 
ray tube memory. This high-capacity 
memory makes possible the solution of 
very large sets of simultaneous equa- 
tions, such as arise in logistics; certain 
types of partial differential equations 
which occur frequently in aeronautical 
research, in heat-transfer problems, in 
electro-magnetic theory, and in other 
fields; and combinatorial problems, ap- 
plications of which have recently en- 
gaged the attention of scientists. Instruc- 
tion routines stored on the drum will 
handle, among other things, the conver- 
sion of information from a decimal rep- 
resentation into the binary representation 
used by the machine, as well as the final 
conversion back to decimal form when 
it is required to print out results. 

In the construction of the magnetic 
drum, primary consideration was given 
to simplicity of design and maximal ef- 
ficiency in the transfer of information 
between it and the cathode-ray tube 
memory. A drum memory ordinarily has 
a much larger capacity than a Williams 
tube memory, but access to a drum mem- 
ory is generally slow. In particular, if 
information is required from some spe- 
cific location on the drum, the computer 
may have to wait up to a maximum of 
one drum revolution before receiving 
any information. However, in the mag- 
netic drum memory developed foi 
SWAC, access time is shortened in twa 
ways: (1) Numbers are transferred in 
sizable blocks from the magnetic drum 
memory to the cathode-ray tube memory, 
thus minimizing the total number of 
times the drum memory must be con- 
sulted. (2) The numbers in each of 
these blocks are stored sequentially 
around the circumference of the drum so 
that one block forms a band or channel 
completely encircling the drum. When a 
transfer to or from the drum memory 
is made, the whole channel is handled 
at one time. Transfer of information 
starts immediately after the proper chan- 
nel has been selected and continues for 
exactly one drum revolution thus elim- 
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ination all waiting time. In this way the 
access time per word is reduced to 500 
microseconds—about 1/30 of the normal 
access time of a magnetic drum mem- 
ory. 

Information is stored serially on the 
drum in 40-binary digit words. The first 
36 digits represent numerical informa- 
tion, the 37th digit gives the algebraic 
sign, while the remaining three digit 
positions are empty. Thirty-two words 


of basic single-tube plug-in units that 
are developed to a high degree of sta- 
bility under a variety of conditions of 
loading and aging. Only about 250 vacu- 
um tubes are used. 

In addition to the drum memory, 
plans call for a slow-speed auxiliary 
memory consisting of a magnetic-tape 
unit. It will have a much larger ca- 
pacity than the other two memories, 
holding approximately 4,000,000. binary 


The SWAC system. IBM input equipment and magnetic drum memory unit, 
at the extreme left. The computer and console are at the extreme right. 


are stored in each channel and constitute 
a basic transfer block. As the drum ro- 
tates at 300 revolutions per minute, 32 
words are transferred in approximately 
17 thousandths of a second. 


The drum contains 128 informatior 
channels plus four timing channels. The 
timing channels feed a timing generator, 
which generates a pulse for each digit 
space, a pulse for each word space, and 
a reference pulse for each revolution of 
the drum. The pulses marking each 
word space go to an address counter, 
which counts from 0 through 31. This 
counter continuously keeps track of the 
word space as they pass under the mag- 
netic read-write heads. The reference 
pulse is used to initially synchronize this 
counter with the drum. 

The cathode-ray tube memory oper- 
ates in parallel with the serial magnetic 
drum memory, and the two are not in 
synchronism. Direct communication be- 
tween the memories is therefore not pos- 
sible. Information from the drum must 
first be played back into a vacuum-tube 
shifting register and then transferred 
in parallel to the cathode-ray tube mem- 
ory. Each digit takes 13 microseconds to 
play back, so the three empty digit spaces 
in each word give total delay of 39 
microseconds between words. This delay 
is more than adequate for transferring 
a number from the register to the ca- 
thode-ray tube memory and for clearing 
the register to receive new information 

The entire drum memory system con- 
sists of less than a dozen different types 


digits, but its average access time will 
be quite long—about 314 minutes. 


Description of SWAC 


SWAC is automatically sequenced, 
that is, it automatically performs all of 
the logical and arithimetical operations 
required to solve a particular problem 
once it is supplied with coded instruc- 
tions and numerical data. The compu- 
ter stores in its high-speed memory not 
only the numbers involved in the com- 
putation but also the instructions neces- 
sary to perform the computation. This 
makes it possible for the calculator to 
use fully the speed of the Williams tube 
memory, doing complete arithmetic oper- 
ations in a few microseconds. 

The computer proper is housed in a 
single console approximately 12 feet 
wide, 5 feet deep, and 8 feet high. It 
consists of three major parts: an arith- 
metic unit, a memory unit, and a con- 
trol unit. Four other parts complete the 
computer system; they are the magnetic 
drum memory, the input- output units, 
the operating console, and the power 
supply. 

The arithmetic unit performs the 
arithmetic operations of addition, sub- 
traction, and both rounded-off and exact 
multiplication. It also performs the logi- 
cal operations of comparison and extract. 
Comparison involves changing the course 
of the computation depending on the 
relative sizes of two numbers. Extract 
divides numbers up into parts which the 
computer can handle in different ways. 
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Boeing eight-jet B-52 global bomber 


Which field of engineering interests you most? 


Whether it’s electrical, civil, mechani- 
cal, aeronautical or any related field, 
youll find a rewarding career oppor- 
tunity at Bocing. 


Engineers of virtually everv tvpe are 
in increasing demand here—for Boeing 
is growing continuously, and todav em- 
ploys more engineers than even at the 
peak of World War II. That’s the kind 
of situation in which positions up ahead 
keep opening up. Bocing fills them 
from within its own organization, and 
holds regular merit reviews to give you 
steady recognition. 


As a Bocing engineer you’d be part 
of a team that, for 37 years, has pio- 
neered successful, trail-blazing types of 
airplanes. You could look toward a 


stable future with such long-range 
Boeing projects as a pilotless aircraft 
program (one of the largest in the 
country), development of Amcrica’s 
first jet transport, research on super- 
sonic flight and nuclear power for air- 
craft, and the world’s fastest multi-jet 
bombers, the B-47 and B-52. 


You'll find a wide range of experi- 
ence and contacts available to you at 
Bocing. The aviation industry is unique 
in its varicty and breadth of application 
—from applicd research to production 
design, all going on at once. Boeing 
is constantly alert to new materials and 
new techniques, and approaches them 
without limitations. In addition, 
Boeing’s vast subcontracting program— 


requiring engineering co-ordination— 
offers an opportunity for contacts with 
a cross section of American industry. 


At Bocing, you’d work in Seattle, 
Washington, or Wichita, Kansas—two 
fresh, modern cities with a wide variety 
of recreational facilities as well as uni- 
versities which provide excellent grad- 
uate study courses. The company will 
arrange a reduced work week to permit 
time for such study and will reimburse 
tuition upon successful completion of 
cach quarter’s work. 

For full details on career opportuni- 
tics at Boeing, 

consul# your PLACEMENT OFFICE, or write 
JOHN C. SANDERS, Staff Engineer — Personne! 
Boeing Airplane Company, Seattle 14, Washington 
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The arithmetic unit receives informa- 
tion from the memory in the form of 
numbers to be operated upon and_ in- 
structions as to the nature of the opera- 
tion. Having acted upon such instruc- 
tions and completed the operation, the 
arithmetic unit returns the answer to 
the memory. 


The memory feeds its information to 
the arithmetic unit in accordance with 
instructions it receives from the control 
unit. The control unit consists of elec- 
tronic circuits which control the opera- 
tions of the computer proper. This unit 
takes information from the input unit, 
directs it to the memory, tells the mem- 
ory when to send information to the 
arithmetic unit, tells the arithmetic unit 
when and where to return answers to 
the memory, and controls the feeding 
out of completed solutions to the output 
unit. 


SWAC uses both a punched-card in- 
put-output system and a paper-tape sys- 
tem. For card input, the coded problem 
is punched on a standard IBM card, and 
the answer is received in the same way. 
In the paper-tape input-output system, 
a coded problem punched in paper tape 
is fed into the machine, and answers are 
automatically given in typed form by an 
electric typewriter. 

The operating console, an office desk 
with specially built panels mounted on 
its top surface, permits the human oper- 
ator to control the operations of the 
machine and to watch the machine as 
it operates. The console is provided with 
control switches and neon lights which 
indicate what is taking place inside the 
machine. Oscilloscope screens make it 
possible for the operator to view the 
memory pattern of any given unit of 
the Williams tube memory. 

SWAC is supplied with electrical 
power, carefully regulated in voltage, by 
means of a motor-generator set and re- 
lated equipment, largely electronic in na- 
ture. The computer is thus isolated from 
line voltage fluctuations which might 
affect its operation. About 30 kilowatts 
are consumed when the machine is oper- 
ating. 

Williams Tube Memory 


The Williams tube memory consists 
of a bank of 37 cathode-ray tubes, each 
of which can store 256 digits on its face 
in a matrix pattern of dots and dashes. 
The dots represent ‘0’? while the dashes 
represent “1”. As SWAC is a binary 
machine, all decimal numbers and_ in- 
structions are fed into it in a code which 
utilizes only the digits 0 and 1. 

The number of digits that can be 
stored on the face of one cathode-ray 
tube determines the number of words 
that can be stored in the memory. That 
is, the nth cathode-ray tube stores the 
nth digit of each word. Thus, a given 
word has one digit stored in the same 
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relative position in each of the tubes. 
This makes it possible to position all of 
the electron beams at a given location, 
or address, in the memory and thus to 
transfer all of the digits of a word simul- 
taneously. As a result, the time required 
to transfer a word to or from the mem- 
ory is only 16 microseconds. 

‘Yo produce either a dot or a dash at a 
given spot on the face of a Williams 
tube unit, the electron beam is turned 
on to produce a spot of charge on the 
screen. If the beam is left on only long 
enough to establish equilibrium and is 
then turned off, a dot is produced. If 
the beam is left on longer and is de- 
flected from the dot position by the su- 
perposition of a small sawtooth voltage 
on the positioning voltages, a dash is pro- 
duced. The dots and dashes are read off 
by an amplifier, which picks up the 
signal from the tube screen, amplifies 
and reshapes it, and causes the electron 
beam inside the tube to place a signal 
back on the face of the tube. 

Unless this type of storage is continu- 
ally renewed or regenerated, the origin- 
al charge pattern tends to disappear over 
a period of time as the charged spots 
gradually collect stray electrons. Thus, 
to provide continuous storage, an elec- 
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Magnetic drum switching matrix 
and control circuits. 


tron beam is made to inspect successive- 
ly each point of charge and to energize 
electronic circuits which, when neces- 
sary, restore the charge to its initial 
value. The regeneration process takes 


place during short intervals which alter- 
nate with the reading-in or reading-out 
of information in the memory. In this 
renewal process the machine spends only 
8 microseconds on each point of charge 
on the face of the tube, and complete re- 
generation occurs 250 times a second. 
Such a continuous regeneration process 
makes it possible to store information in- 
definitely. A  crystal-controlled oscilla- 
tor regulates both the rate of regenera- 
tion of the memory and the operations 
of the arithmetic unit. 


Operating Experience 


SWAC contains about 2600 tubes and 
3700 crystal diodes. The average tube 
life is between 8,000 and 10,000 hours. 
To date, very few tubes have been lost 
on account of heater failure. The larg- 
est percentage of tube failures have re- 
sulted from low emission and intermit- 
tent shorts. 

All electronic components in the com- 
puter proper are mounted on removable 
plug-in chassis, so that faulty operation 
can usually be corrected by replacing a 
bad chassis with a good spare. The 
faulty chassis can then be repaired in 
the laboratory without loss of computer 
time. The majority of the plug-in chas- 
sis contain an average of 10 tubes each; 
however, the magnetic drum circuits are 
built of much smaller units, usually con- 
sisting of a single tube. 

One of the difficulties encountered 
with the cathode-ray tube type of mem- 
ory is “‘spillover,’ or redistribution of 
charge, which limits the number of times 
the spots adjacent to a particular spot 
may be read before the spot in question 
must be regenerated. To mitigate this 
difficulty, circuits have been installed 
which eliminate most of the drift in the 
patterns on the face of the tubes. A 


substantial improvement in operating 
time has resulted. 
Other improvements have been 


achieved by rebuilding certain parts of 
the circuitry which have shown a high 
out-of-order maintenance time. A sub- 
stantial improvement in operating time 
occurred when an air-conditioning unit 
was installed to maintain the incoming 
air in the ventilation system at a con- 
stant temperature. This minimized the 
temperature cycling of crystal diodes 
and substantially decreased their failure. 

General operating efficiency has also 
increased by the addition of a loudspeak- 
er and buffer tube with a plug-in ar- 
rangement allowing the operator to “‘lis- 
ten” to any of the commands in a prob- 
lem. For example, an alternate succession 
of add and subtract commands produces 
an eight-kilocycle note. 

Recently, by addition of one tube and 
a few crystals, a converting output com- 
mand was obtained. This command, ef- 
fective only with the output typewriter 
and tape punch, converts fractional 
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binary numbers to octal, decimal, or any 
other base up to 16. 


Problems Solved 


During the eight month period ending 
June 1, 1953, SWAC spent an average 
of 53.2 hours a week in actual comput- 
ing. The remainder of the operating 
time was spent in code checking, mem- 
ory adjustment, maintenance, testing of 
components, and development of im- 
proved facilities. More than 50 prob- 
lems were handled in the past year, 
ranging from minutes to hundreds of 
hours in running time. During this per- 
iod the punched-card input-output sys- 
tem was operative, but the magnetic 
drum had not yet been installed. 

Problems in least squares, reduction 
of data, heat transfer, stress analysis, 
and a tremendous variety of other physi- 
cal phenomena can be described by sys- 
tems of linear equations. However, most 
of the methods now in common use for 
solving such equations are variations of 
the elimination method developed by 
Gauss. These methods all tend to yield 
answers of low significance when the 
matrix of the coefficients is almost unity. 
Using SWAC for extensive numerical 
trials, M. R. Hestenes and E. Stiefel of 


radiation fields from antennae. The spe- 
cific problem was the determination of 
the nonintegral values of the order (n) 
which, for fixed values of degree (m) 
and argument (x), would make the 
value of the function zero. For each 
combination of m and x, an infinite set 
of discrete values of n will satisfy the 
requirements. SWAC found the first 
30 values of n corresponding to one 
value of x and three values of m. 

With the aid of SWAC, NBS has 
carried on research in the application of 
the so-called “Monte Carlo” method to 
the solution of complicated differential 
equation and of previously unsolved sta- 
tistical problems in nuclear physics. The 
Monte Carlo method, developed by J. 
von Neumann of the Institute for Ad- 
vanced Study at Prinecton and S. Ulam 
of Los Alamos Scientific Laboratory, 
is a new mathematical technique which 
solves a physical or mathematical prob- 
lem by creating an artificial statistical 
model of the physical or mathematical 
process involved. It applies the same 
techniques that are used in analyzing 
games of chance to the analysis of physi- 
cal problems where the events are ran- 
dom and are governed by the laws of 
probability. Large-scale computers such 


INPUT-OUTPUT UNITS 


Input Tape 
Typewriter 


Reader 
8 chs. 
per sec. 


Card Output 
Reader Typewriter 
80 nos. 8 chs. 

per sec. per sec. 


ARITHMETIC UNIT 


Add, subtract, and compare 
Multiply, product, and extract* 
Drum transfers 

Input 

Output 


MAGNETIC DRUM 


4096 words 


CONTROL 
13 4-address 


15,625 operations per sec. 
2,604 operations per sec. 
2,000 numbers per sec. 

80 numbers per sec. 
33 numbers per sec. 


WILLIAMS TUBE MEMORY 
256 words 


500 usec commands 16 usec 
access time Command Counter access time 


Schematic drawing of the process of the SWAC computer 


the NBS staff recently developed a new 
approach, known as the conjugate gradi- 
ent method, which appears to have broad 
utility for the solutions of problems aris- 
ing in applied physics and engineering. 
SWAC has now solved many systems 
of equations of order 10 to 15. Codes 
have been prepared for the solution of 
systems of any order up to 45, but no 
system of that high order has as yet 
been solved. However, the characteristic 
values and their associated vectors have 
been found to nine significant decimal 
digits for a 45th order system, as well 
as for systems of order 10 to 20. 

In the field of differential equations, 
a large amount of computing time has 
been devoted to the study of associated 
Legendre functions, pm/n (x), which are 
important in mathematical analysis of 
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as SWAC provide an excellent means 
for the solution of problems of this 
kind because they are able to create con- 
ditions which imitate the statistical be- 
havior of the given problem. Thus, the 
randomness of the event can be taken 
care of by putting into the extended 
memory of the machine a set of random 
numbers which are first tested for their 
random quality. SWAC has been used 
to compile large groups of random digits, 
to explore their statistical behavior, and 
to investigate their utility for solving 
partial differential equations by random 
walk processes. Recently problems con- 
cerning nuclear forces have been at- 
tacked by means of the Monte Carlo 
method. 

Problems in the evaluation of defin- 
ite integrals have arisen from studies in 


_ was typical. 


probability and statistics. One such 
problem, the computation of a table of 
survival probabilities for biological ex- 
periments, required the evaluation of 
21,500 double integrals with each vari- 
able ranging from plus to minus  in- 
finity. This table was computed in 177 
hours. A second table, for biological ex- 
periments in which the exact level of a 
radiation dose is unknown, required the 
evaluation of 7500 single integrals, this 
time with an infinite lower limit and a 
finite upper limit. 


Many applied problems have dealt 
with the reduction of large blocks of 
data. A study of the large-scale circula- 
tion patterns in the earth’s atmosphere 
Some 750,000 pieces of 
data, each five decimal digits in length, 
were processed to yield about the same 
number of answers. SWAC spent 325 
hours on this problem. 


SWAC has also been applied to sev- 
eral combinatorial problems. In some it 
has exhaustively searched through all 
possible combinations of the variables. 
One such problem was that of finding 
difference sets, that is, a set of n num- 
bers such that all n(n-1) nonzero dif- 
ferences give distinct remainders when 
divided by n?—n—1. Another problem, in- 
volving permutations, dealt with the 
optimal assignment of duties in an or- 
ganization. 


_SWAC has proved an effective tool 
for the analysis of Fourier synthesis of 
X-ray diffraction patterns of crystals. 
Such analyses, at present being carried 
on by members of the Chemistry Depart- 
ment of the University of California at 
Los Angeles, lead to the determination 
of the arrangement of molecules inside 
the crystals. 


In the field of pure mathematics, 
SWAC has been used to study the pri- 
mality of Mersenne numbers, that is, 
numbers of the form 2p—1, where p is 
a prime. These numbers, when prime, 
are related to the ‘“‘perfect numbers” of 
the Greeks, which are the sum of all 
their integral divisors excluding them- 
selves. The present list of values of p 
which yield prime numbers is as fol- 
lows: 

2, 35 0) dtd 17, 19, 31,61 8oenne 
521, 607, 1279; 2203; and 2281; 

The last five values were added to 
the list by SWAC as a result of the 
systematic testing of all prime numbers 
up to 2297, 

Mathematical research directed to- 
ward more effective utilization of elec- 
tronic digital computers is continuing 
at the NBS Institute for Numerical 
Analysis. Further progress in this pro- 
gram should materially increase the 
scope of the problems which SWAC 
and other high-speed computers can 
handle and should also make possible 


additional savings in actual computing 
time. 
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Nothing replaces [ndividualized Training! 


ATTTTTTUTTTTITTTTCLLLCOCLLCCCLLLEUCCOEL CULO UCLLLLCC OO ULLUCCLULLLULUCLL-CLLCLEGU LLU. 


e@ When you join ranks with Square D, 
you can be sure you'll get complete, indi- 
vidualized training from seasoned men 
who know electrical distribution and con- 
trol like a book. Equally important, they 
know how to pass along that knowledge in 
a practical, down-to-earth way you'll like. 

@ Year after year, Square D looks to the 
nine schools shown above for electrical, 


MAIL THE COUPON 
We’d like to send you 
a 12-page “‘get-acquainted” brochure. 
It tells a lot about Square D, 
its products, services, 
markets and opportunities. 
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mechanical, industrial and general engi- 
neering talent. We’re proud of the calibre 
of men we employ, train and advance. 
They're the kind of men you'd like to work 
with. Why not let us tell you more about it? 


Square D Company, Dept. SA 
6060 Rivard Street, Detroit 11, Michigan 


I'd like a copy of 
Square D's ‘‘Get-Acquainted” brochure. 


Name 

School =e ee Class 
Address 

City Zone State 
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by Don Culley, E. Phy. ‘57, Davida Bobrow, English, 
Mel Green, M.E. ‘55 


ROBERT TRAPP 


Most engineering physicists on cam- 
pus, in fact most engineers, should have 
heard of Bob Trapp. He is very well 
known around the Physics Lab, and 
can be found there whenever the cam- 
pus Physics Society is in session. This 
group, of which Bob is one of the or- 
iginal founders, is probably the most 
important activity in his busy campus 
life. He has been doing a very able job 
as president of this organization for 
the last two years. A senior in Engi- 
neering Physics, Bob is in many other 
campus activities. He has spent two 
years on the Engineering Council, and 
also serves as prexy of this group. He is 
a member of two scholastic honorary 
societies: LT, junior engineering honor- 
ary and II ME, junior mathematics hon- 
orary requiring a 4.75 overall average 
in mathematics for membership. In ad- 
dition, he serves as a member of the 
Executive Committee of the student 
ASEE (American Society for Engineer- 
ing Education), and has recently be- 
come a member of IRE (Institute of 
Radio Engineering). In addition to his 
many activities, Bob has managed to 
maintain a 3.91 average for a total of 
one hundred and forty hours. 

Bob hails from Taylorville, where 
he graduated in 1950. He is active there 
in scouting, in which he holds the rank 
of Eagle with Bronze Palm, and_ is 
assistant scoutmaster of Troop 67, Tay- 
lorville. 

His usual summertime occupation is 
either that of lifeguard or instructor in 
Red Cross water safety, for which he 
holds a certificate. 

In his four years here at school, Bob 
has lived as an independent. His place 
of residence has changed recently, how- 
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ever, as he became married to Nancy 
Holt on December 30 of last year. 

At the present, Bob finds himself 
quite busy filling out job application 
blanks. If the Air Force does not take 
him, he hopes to land a job in physics 


ROBERT TRAPP 


or electronics. Best of luck, Bob. If you 
keep up the good work you have done 
here at the University, your future 
should be very: successful. 


MEL GREEN 


“What can you say about me, Dav? 
I’m just an ordinary guy.’ This state- 
ment is typical. Mel Green, new Navy 
Pier Technograph editor, is one of 
the most modest people you could meet. 

Although having no previous experi- 
ence in journalism, Mel joined the 
Tech staff last semester and rose rap- 
idly to his present position. Now in his 


last semester at the Pier this “ordinary 
guy” is also publicity director of the 
Engineering Council, and a member of 
the ASME and Quad Council. He does 
all this while maintaining a 4.0 av- 
erage! 

Mel, a M.E. with a production op- 
tion, plans on coming to Urbana, in Sep- 
tember to finish his last two years. If 
khaki calls, however, Mel will answer. 
Upon ending his army stint, he hopes 
to go back to school and obtain a mas- 
ter’s degree in Engineering administra- 
tion. 

Summer jobs have given Mel a great 
deal of practical experience as a drafts- 
man, but his interest lies in the field of 
engineering sales. 

- Does he have time for hobbies? Mel 
admits his greatest hobby, and the one 
which consumes most of his spare time, 
is traveling. Five days a week he travels 
back and forth between and Navy Pier. 
That doesn’t leave too much time for 
his other past-times which include read- 
ing ““Mad” comics, science fiction, and 
photography. 

One of the most conspicuous things 
about Mel is his belt. There is no slide 
rule dangling from it. Perhaps it’s just 
the non-conformist in him asserting it- 
self. 

After knowing Mel for any length 
of time, you learn his favorite word— 
Animal. This he uses in the neuter gen- 
der, applying the epitaph to male and 
female alike. The shouted phrase, “Lord, 
what an animal!” is almost a sure way 
of singling Mel out in a crowd. To this 
day. we don’t know exactly what “ani- 
mal’’ means, but we feel certain it is 
something complimentary. 

The Pier staff will be sorry to see 
Mel leave, but we know that wherever 
he goes, and whatever he does, Mel will 
be successful. 


DAVIDA BOBROW 


Although her name may tend to be 
a little confusing, Davida, the Techno- 
graph’s Business Manager at the Pier, 
is not to be confused with any male an- 
swering to the name Dave. Dav at- 
tended Sullivan High School in Chicago 
where she was Editor of their newspaper, 
the Sentinel, and wrote for their year- 
book, the Navillus. However, this alone 
couldn’t keep Dav busy. So, she wrote 
a column for Meyer's Syndicated Papers, 
who are the publishers of many of Chi- 
cago’s neighborhood newspapers. Dav 
did a lot of writing both in and out of 
school. She once won an essay contest 
by writing about the Illinois State Con- 
stitution. She also wrote a few skits and 
a rhymed narration for a swim show. 

It is hard to imagine a person with so 
much to do looking for something else 
to do in her spare time, but Dav did 
just that. Due to the fact that she has 
always liked water, I suppose it was only 
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natural that she looked to swimming for 
fun and relaxation. Fortunately, Sulli- 
van had a Synchronized Swim Club of 
which Dav became an active member. 

In her last year of high school, Dav 
was in the Senior Play and was appoint- 
ed to the Senior Prom Committee. With 
all of these extra curricular activities, 
one stops to wonder when she studied. 
Evidently, she must have found the 
time for she was a member of the Na- 
tional Honor Society, which recognizes 
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student- for superior scholastic ability, 
and upon graduating, she was named 
one of the outstanding graduates by a 
Chicago newspaper. 

Although now an English major, it 
is no surprise that Dav was attracted 
to the Technograph as soon as she came 
to the Pier, for she has newsprint in 
her blood. She soon took over the posi- 
tion of Business Manager and all of its 
many responsibilities with the greatest 
of ease. Dav is also on the news staff 
of the Pier-I/llini for which she writes 
regularly. 

For the few months that Dav has 
been in college, she has proven herself 
to be a hard worker, and I know she 
will excell in everything that she will 
do here just as she has done in the past. 


The two stones most commonly as- 
sociated with marriage are the diamond 
and the grindstone. 

An old man marrying a young girl 
is like buying a new car when you can't 
drive. . 

An experienced stenographer is one 
who knows how to keep her boss from 
ending a sentence with a proposition! 

Golf is a game in which a ball 1% 
inches in diameter is placed on another 
ball 8,000 miles in diameter. The object 
is to hit the small ball but not hit the 
large one. . . 

The professor has been lecturing to 
a very inattentive group: ‘Class dis- 
missed, and don’t flap your ears or bray 
on the way out.” 
a ee 

Many girls leave nothing to a man’s 
imagination and everything to his self 
control. 
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To the ELE. 
or Physics 
Graduate 


with experience in 


Radar 
or Electronics 
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Hughes Research and 
Development Laboratories 
are engaged in @ con- 
tinuing program for 
design and manufacture 
of advanced radar 

and fire control systems 
in military all-weather 
fighters and interceptors. 


Hughes Field Engineer 
G. R. Chambers in- 
structs a group of Air 
Force technicians in 
the operation and the 
maintenance of Hughes 
equipment. 


= 


=— 


Here’s a new kind of career 


a= 


THE GREATEST advancements 
in electronics are being made 
in this sphere because of mili- 
tary emphasis. Men now under 
35 years of age will find this 
activity can fit them for future 
application of highly advanced 
electronic equipment. 


YOU WILL serve as technical 
advisor in the field to compa- 
nies and government agencies 
using Hughes equipment. 


TO BROADEN your field of 
experience in radar and elec- 
tronics you will receive addi- 
tional training at full pay 
~>-. inthe Hughes Labo- 
ratories to become 
thoroughly familiar with 
Hughes radar and fire control 
equipment. 


AFTER TRAINING you will be 
the Hughes representative at 
a company where our equip- 
ment is installed; or you will 
advise in the operation of 
Hughes equipment at a mili- 
tary base. (Overseas assigns 
ments, single 
men only.) 


Research 


and 
Development 
Laboratories 


SCIENTIFIC 
AND 
ENGINEERING 
STAFF 


Culver City, Los Angeles County, Calif. 


| Hughes 


HOW HERCULES HELPS... 


Hercocel®, a Hercules cellulosic plastic, is durable, lightweight, colorful, p> 
and quickly and economically molded into intricate or thin-walled shapes. byte T0 TOUGH E N PLASTIC PRODU CTS 
It is used for hundreds of industrial and consumer products, one of which 

is Connecticut Telephone & Electric’s new interoffice telephone shown here. 


fond 
blasting with the proper explosives promotes higher production . . . easier 


work for men and machines. Hercules’ 40 years of experience in the 
development, manufacture, and use of explosives mean top efficiency 
and economy. 


In quarrying, as in metal mining, coal mining, and construction, proper 


...T0 CUT BLASTING COSTS 


Hercules’ business today helps 

almost everyone's business. It 
embraces the production of synthetic 
resins, cellulose products, chemical 
cotton, terpene chemicals, rosin and 
rosin derivatives, chlorinated products, 
and many other chemical processing 
materials—as well as explosives. 
Through close cooperative research 
with its customers, Hercules helps im- 
prove the processing or performance of 
many industrial and consumer products. 


Hercules’ continuing creative research in chemical materials is reflected in an 
increase in sales from $7,640,741 in 1913 to $190.202.417 in 1953; more than 
10,000 employees; and a history of 162 consecutive dividends since Hercules’ 
organization in 1913. Send for your copy of our 1953 annual report. 


HERCULES 


HERCULES POWDER COMPANY Wilmington 99, Delaware 


INCORPORATED 
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Jet’s wheel bearings have 
to take three kinds of forces 


When the F86-D Sabre Jet lands —the wheel bearings 
take a triple beating. There’s the initial landing shock, 
an almost instantaneous acceleration; and, if there’s a 
crosswind, heavy thrust loads. Bendix and North 
American solved this triple punch problem by using 
Timken® tapered roller bearings for all three landing 
wheels. Their tapered design enables them to take 
radial and thrust loads in any combination. And 
Timken bearings’ true rolling motion and incredibly 
smooth surface finish practically eliminate friction 
permitting rapid acceleration. 


Line contact helps TIMKEN’ bearings 
take jet landing load 


This cross-section drawing shows one reason Timken bearings are 
ideal for taking the heavy landing load of the plane itself. Note the 
full line of contact between rollers and races. This gives Timken 
bearings high load capacity. It’s a basic advantage of roller bearings. 


Want to learn more about 
bearings or job opportunities? 


Some of the engineering problems you'll face after 
graduation will involve bearing applications. For help 
in learning more about bearings, 
write for the 270-page General In- 
formation Manual on Timken bear- 
ings. And for information about the 
excellent job opportunities at the 
Timken Company, write for a copy 
of “This Is Timken”. The Timken 
Roller Bearing Company, Canton 
6, Ohio. 


NOT JUST A BALL © NOT JUST A ROLLER > THE TIMKEN TAPERED ROLLER o= 
BEARING TAKES RADIAL @ AND THRUST -@~ LOADS OR ANY COMBINATION —W- 
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TIMKEN 


TRADE-MARK REG. U. S$. PAT. OFF. 


TAPERED ROLLER BEARINGS 


To be successful, a product 
design must first be simple 
-.- inexpensive to produce. 


HOW TO ELIMINATE 
COSTLY OPERATIONS 
IN DESIGN 


Beet any design is acceptable, 
methods and costs of production 
are carefully studied. Every needless 
expense in material and machinery is 
eliminated to meet price demands of 
competition. 


By using steel instead of cast iron, 
substantial savings in material can be 
realized. Steel is three times stronger, 
2% times as rigid as iron. As a result, 
only one-half to one-third the amount 
of metal is needed with steel. Also, 
steel costs only one-third the price of 
iron, pound for pound. 


In manufacture, welded steel com- 
ponents can be produced today at an 
average of 50% less cost. Production 
methods are simpler . . «fewer man- 
hours are involved with arc welding. 


With welded steel construction, 
ultimate savings are limited only by 
the ingenuity of the designer. For this 
reason, every product engineer needs 
to keep in step with the rapid prog- 
ress in low cost manufacturing with 
arc welding. 


Motor Swing Base #s fabricated at low cost 
From tubing and steelplate. Weldsaremade 
with hidden-arc” process in agglomerated 
lux, using Manual Lincolnweld. 


DESIGN AIDS FOR LOW COST 


Principles of designing or converting existing 
products in welded steel are presented in Lincoln 
Weldesign Manual available at nominal cost for 
hours of study. Write for free design bulletins to 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


THE WORLD’S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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(rchitecture 


by Dave Webster 
Arch. ‘58 


Architecture is a science-art, with 
twin roots in asthetics and engineering. 


Unlike painting and sculpture, the archi- 


tectural work of art (home, school, city 
hall, bank, church, factory) cannot be 
brought into existence in the isolation 
of a studio. True, the building is first 
conceived and planned in the mind of 
the architect and then is blueprinted on 
the drafting board. But it is built in 
life, in the world of brick and stones, 
of mortgages and taxes, of rentals and 
vacancies. 

Architecture is a practicing art, and 
a practical art. Its plans are carried 
to material completion in a hurly-burly 
of donkey engines and steam shovels, 
electric riveting machines, acetylene 
torches, plus a medley of sidewalk su- 
perintendents. Even in traditional Amer- 
ican wooden frame houses, the ring 
of the handcraft carpenter's hammer 
sings of actiity, as does the wet swish 
of the handcraft house painter’s brush. 


Architecture is the most basic of the 
arts. Today, as at the dawn of history, 
it satisfies the need for physical protec- 
tion and for psychological security. It 
feeds, also, the individual’s hunger to be 
one of the human community. These 
aspirations, rooted in primitive man’s 
early experience, express themselves dif- 
ferently today; nonetheless they root 
architecture in human feeling. 

Contemporary architects call their vo- 
cation by new names. Present-day mass 
production industrial civilization has cre- 
ated a new art, they say. Some suggest 
shelter instead of the rhetorical greed 
work derived from ‘“master-builder.”’ 
Others prefer design correlation, design 
co-ordination or design synthesis to sug- 
gest the fact that the architect is a de- 
signer who integrates a variety of skills, 
techniques, bodies of knowledge, and 
methods of procedure. 

Two great wars have accelerated, by 
scientific discoveries, the production of 
new materials. The automobile and air- 
plane have altered our concepts of space 
and time. Aesthetic embellishment in 
the sense of applied ornament does not 
seem to fit the period in which we live. 
Mounting costs of materials and labor 
have limited the ability to build and in- 


creased the need for initiative and im- 
agination in achieving economy. The 
practicing architect has had to re-evalu- 
ate his approach to design. 


Architectural design was formerly 
based on an understanding and adaption 
of historic styles. Traditional materials 
used in uniform ways developed estab- 
lished procedures which helped to stand- 
ardize building costs. Public buildings 
were often palatial, and a $25,000 house 
was a mansion. A five room house of 
today costing about $10,000 could have 
been built in the 1930s for $3,000 or 
less. 

Architecture and _ engineering, like 
medicine and the law, tend to close 
their gates to women. One well-known 
-university will not allow women to at- 
tend its day classes, only its evening 
classes! In 1940 only 2.3 per cent of 
21,976 architects were women. 

Architects were formerly trained in 
ateliers or studios. The formal curricu- 
lum for the architectural student is of 
recent origin. A half century ago archi- 
tects were still taught in a master-ap- 
prentice relationship. If the master was 
a good architect, the system was well 
enough, In general, however, it fastened 
a Beaux-Arts tyranny on the American 
scene, as may be seen in the pseudo- 
classical structures that dot the native 
landscape. 

Illinois has a license law for archi- 
tects. To obtain this license you should 
have a degree of bachelor of architecture, 
or its equivalent, you must have served 
at least one year in the employment of 
a registered architect, and you must pass 
a written examination. As the present 
laws stand it is not necessary to have 
a degree in architecture, but one must 
spend at least ten years in apprentice- 
ship to a master architect. 

Specialization ultimately evolves out 
of mature experience, and_ successful 
practicing architects acknowledge this 
by their insistence on well rounded col- 
lege training for the architectural stu- 
dent. 


An ex-Gl studying industrial engi- 
neering in 1949 was discovered by his 
wife one night standing over his baby’s 
crib. Silently she watched him. As he 
stood looking down at the sleeping in- 
fant, she saw in his face a mixture of 
emotions that she had never seen be- 
fore—rapture, admiration, doubt, des- 
pair, ecstasy, incredulity. Touched and 
wondering alike at his unusual parental 
attitude and the conflicting emotions, his 
wife, with eyes glistening, arose and 
slipped her arms around him. “A penny 
for your thoughts,” she said in a tre- 
mulous voice. 

He blurted them out: ‘For the life 
of me, I can’t see how anybody can 
make a crib like that for three forty- 
nine. 


THE TECHNOGRAPH 


Engineering Opportunities 


by Fred L. Maytag II 


Fred L. MAYTAG, II, president of The 
Maytag Company, Newton, Iowa, is ihe third 
generation head of the washing machine 
manufacturing company which bears his 
name. One of the country’s leading manufac- 
turers, Mr. Maytag is active in a wide range 
of business, industrial and public affairs. He 
is a member of the board of directors and 
chairman of the taxation committee of the 
National Association of Manufacturers, trus- 
tee of Grinnell College, Grinnell, Iowa, and 
a member of the board of governors of the 
Midwest Research Institute. A former Iowa 
State Senator, he has received numerous spe- 
cial recognitions for his accomplishments, in- 
cluding a ten-page picture layout in Life 
Magazine featuring his community activities. 
Mr. Maytag is an enthusiastic flyer and 
pilots his own plane on business and pleasure 
trips. 


A casual glance at the classified ad- 
vertisements in any of our metropolitan 
newspapers, today, makes it apparent im- 
mediately that there is a tremenodus de- 
mand in industry for graduate engineers 
of all types. 

This demand has grown to its present 
proportions because of two basic condi- 
tions: An insufficient supply of gradu- 
ate engineers, and a tremendous increase 
in the number and types of industrial 
jobs requiring engineering graduates. 

As industry, generally, has advanced, 
the complexities of its operation have in- 
creased markedly. As mass production 
techniques have been developed, the need 
for technical know-how has grown cor- 
respondingly. In the development of new 
products, and the improvement of exist- 
ing products and processes, industry has 
found it necessary to depend more and 
more upon the engineer. 

There was a time, not so long ago, 
when the engineer was required in in- 
dustry primarily to direct the mainten- 
ance and research activities required by 
the employer. Long since, however, em- 
ployers have been looking to engineers 
to fill an increasingly large percentage 
of positions concerned with the produc- 
tion function. Gradually, employers have 
begun to fill the vacancies in top man- 
agement positions with engineers who, 
because of their technical training and 
experience, are able to comprehend the 
problems of production management, as 
well as those of the specialized staff 
functions. 

For these reasons, there is almost no 
limit to the opportunities available to 
competent graduate engineers. I would 
add one word of caution, however, and 
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that is this: Industry is more and more 
concerned in finding in its engineers, 
something more than mere technical 
competence, or even technical brilliance. 
Industry wants engineers who, in addi- 
tion to their technical competence, have 
an adequate concept of historical and 
sociological aspects, of the industrial 
function. Furthermore, industry wants 
in its engineers, a facility for maintain- 
ing satisfactory personnel relationships. 
Industry is concerned in employing en- 
gineers who are, first of all, good citi- 
zens in the broadest sense of the term; 
and who are, secondarily, good engineers. 

The present employment opportuni- 
ties for engineering graduates are un- 
doubtedly the best in the history of our 
economy. Even the man who has narrow- 
ly specialized, at the expense of develop- 
ing “the whole man,” can almost write 
his own ticket—initially. Furthermore, 
he can feel reasonably assured that in- 


dustry’s need for his specialized skill 
will not diminish. 


But the opportunity to rise higher in 
the ranks of management, to positions of 
broader responsibility, will increasingly 
be reserved to those engineers who com- 
bine a high degree of technical compet- 
ence with a truly liberal education, su- 
perior ability to establish and maintain 
good interpersonal relationships, and 
marked capacity for continued personal 
growth, 


Little Willie, He’s a brat, 
Broke an egg in Daddy’s hat. 
Then he laughed in fiendish glee, 
When Poppa said, “The yolk’s on 
me. 
x * cS 
You haven't really proved 
If you are a man or a mouse 
Until you’ve spent a winter 
With plumbing outside the house. 


“Tell me, Duke,” asked the solicitous 
American host as his French guest land- 
ed in New York, “what is the first 
thing you would like to see in the 
United States?” 

““Zat ees easy,” said the visitor. “First 
I weesh to meet ze amazing Madame 
Beech who had zo many sons fighting 
weeth ze Americain Army to. save 
France in ze last war.” 
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Mass production is the key to America’s 
industrial development and every manu- 
factured need can trace its beginning back 
to machine tools and precision measuring 
tools. 

For over a century the Brown & Sharpe 
Mfg. Co., old in experience, young in 
ideas, has been working for the present 
but planning for the future; producing 
the machine tools and precision tools that 


set the pace for the nation’s progress. 
The long list of products includes 
Milling, Grinding and Screw Machines as 


well as Machinists’ Tools, Electronic 
Measuring Equipment, Johansson Gage 
Blocks, Cutters, Pumps, Vises, Permanent 
Magnet Chucks and numerous shop 
equipment and accessory items. 

For information write Brown & Sharpe 


Mfg. Co., Providence 1, R. I., U.S.A. 


Brown & Sharpe 5 
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50000 ohms Seem The Physics Department's dem- 

<— : onstration of static electricity. 

- The physics students are shown 
giving a demonstration to an 
Open House audience. These ex- 
hibits won the first place for the 
best displays as judged by the 
high school students. Other 
physics displays were gyroscope, 
and inertia experiments, liquid 
nitrogen and air, Van de Graff 
generator, and cosmic ray tele- 


scope. 


The Mechanical Engineering De- 
partment’s Open House display 
of their internal combustion lab- 
oratory. Open House guests are 
watching the power and eco- 
nomy tests of the GMC engine 
in the internal combustion lab- 
oratory. This display tied for sec- 
ond place with the Electrical En- 
gineers’ display. Other Mechani- 
cal Engineering displays were 
steam engines, turbines, foun- 
dry, and reaction time and stop- 


ping distance testers. 
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JPEN HOUSE... 


This pan is actually floating on 
air. The aluminum sauce pan is 
supported by _ electromagnetic 
waves generated under the 
table. The Electrical Engineering 
Department's exhibits tied for 
second place. Other exhibits by 
the Electrical Engineers were 
atomic cannon, electronic lec- 
ture, illumination lecture, ’Kiss- 
O-Meter,” and many other in- 


teresting things. 


Wayne Barker, junior in Civil 
Engineering demonstrates 
stream flow through a culvert. 
Hydraulic studies on models 
such as this have resulted in im- 
proved drainage structures un- 
der highways and_ railroads. 
Continuing research has brought 
about changes in design specifi- 
cations consistent with modern 


engineering theory. 
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Even at temperatures of 1500° — 
speeds of 12,000 rpm —this tiny 
wire grid reports to our engineers 
on the strains in jet turbine blades. 
It gives them accurate measure- 
ments for calculating stresses 


caused by resonance and _ flutter. 


This basic information, in turn, 
permits the design of blades that 
combine the optimum aerodynam- 
ic characteristics with structural 


integrity. 


Strain gages are not new. But 
our engineers had to advance the 


art considerably to get readings 


important wire on a hot subject... 


at these high speeds and tempera- 
tures. It required the development 
of improved cements, instrumenta- 
tion, slip rings .. . new application 


techniques and calibration curves. 


Nothing can be left to chance 
in the design of aircraft engines 


for supersonic flight. Thus we use 


and frequently improve on — 
every advanced technique and en- 
gineering tool. This straight-for- 
ward approach to engineering 
problems is one of the reasons 
many outstanding engineering 
graduates decide on a career at 
Pratt & Whitney Aircraft. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 


East Hartford 8, 


Connecticut 
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logical 
way 


—to a promising future! 


RECENT SURVEY shows that many of today’s 
leading engineers and industrial executives 
walked through this door to start their careers. 


In fact, the majority of all leading positions in auto- 
mobile engineering are held by men whose basic 
training was in designing—one of the best paths for 
the young man who wants an engineering career. 


And if you want to be an automotive engineer you 
can’t find a better place to start than with Pontiac. 
Experienced engineers stand ready and anxious to 
help young men with fresh ideas tackle problems 
that when solved will mean still finer and more 
dependable cars. Here’s a company you can grow 
with, a company that offers a future limited only 
by your own ability. 


It’s a very logical way to a career based on oppor- 
tunity and advancement and liberal compensation 
plus General Motors employment benefits. 


ee vee Be 
CU ue annw ec py 
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Pontiac’s huge new engineering building is one of the 
industry’s most modern—with every conceivable facility for 
designing better and better Pontiacs, 


PONTIAC 


MOTOR DIVISION - PONTIAC, MICHIGAN 


Cane Nero A ic) 170 TO RS CORPORATION 
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WHY TRAFFIC SIGNALS WERE A GREAT HAZARD 
THROUGH 
TANDARDIZATION 
HISTORY BEFORE THEIR S 


wee As late as 1927 a color-blind autoist stood as good a chance 
STANDARDS as anyone of interpreting traffic signals. For lack of national 
== standardization, he could choose between purple, orange, blue, 
green, yellow, and red lights for his directions as he drove from 
state to state. Green, for instance, was ‘“‘Stop” in some states and 
“Go” in others. Red, instead of yellow, was the caution signal 
in New York City. 

And a motorist would have to stop his modern low-vision 
car a block back from the next traffic light in order to see it. 
Early signal towers often were as high as the second story on 
business buildings. 

These problems have been solved in two national codes— 

one on colors for traffic signals, and the other on street signs, 
signals, and markings. 
: A national code for colors for traffic signals was first 
— formed in 1927 through work of the American Association of 
| State Highway Officials, the National Bureau of Standards, and 
the National Safety Council. It was approved as an American 
Standard. It recommended green for ‘‘Go” and red for “Stop,” 
now virtually a world standard. 

The national code for street traffic signs, signals, and mark- 
ings was first started in 1927 as an American Standard under 
the American Engineering Council. In 1935 a joint committee 
of the American Association of State Highway Officials and 
the National Conference on Street and Highway Safety drew 
up a Manual on Uniform Traffic Control Devices based on 
the prior work of the ASA project. It was approved as an Amer- 
ican Standard. A new edition of the manual was begun in 1944 
and published in 1948, containing significant revisions to meet 
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encountered on their way any signal catastrophe. followeduin this counter 
ALEXANDER SMITH, Dreamthorp 
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HOW A STANDARD FOR STEAM BOILERS BROUGHT 
NEW SAFETY TO AN OLD HAZARD 


From the earliest practical applications of steam for prime 
movers in the 18th century, boiler explosions were a serious cause 
of loss of life and damage to property. Steamboat boiler explo- 
sions were especially common, comparing in frequency and se- 
verity with the worst catastrohies of today. On April 27, 1865, 
for instance, the steamboat Sultana, plying the Mississippi River 
near Memphis, exploded with the loss of 1450 lives. 


In 1911 the Council of the American Society of Mechanical 
Engineers appointed a Committee to Formulate Standard Speci- 
fications for the Construction of Steam Boilers and Other Pres- 
sure Vessels and Their Care in Service (known since 1914 as 
the Boiler Code Committee). It issued the first ASME Boiler 
Code three years later. 


The makers of this code set out to create a set of rules for 
the construction and care of steam boilers that would be adopted 
by all the states of the union. Today, 28 states and territories, 
eight provinces of Canada, Australia, Mexico City, and a num- 
ber of other countries and cities have adopted one or more sec- 
tions of the Code. Through its extensive use and uniform admin- 
istration, the Code is now in every sense of the word a national 
standard. 
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The 1952 Code, as revised and enlarged, has nine sections 
totaling some 1,000 pages. It is administered by a committee of 
2+ members and an executive committee of eight, made up of 
men of special training and experience representing designers, 
fabricators, suppliers of materials, operators, and consultants. 
Some three dozen subcommittees serve under the Code committee. 


Since 1916 the record of serious boiler explosions has been 
exceptionally low, despite the great increase in the number and 
size of boilers. For this, the Boiler Code Committee has been in 
a large measure responsible. In a citation to the committee in It shall be a vexation only to understand the report 
September, 1952, the American Standards Association stated: ; 
“Probably no other single standard in America has done more Wesel res SE: 
for national safety than the ASME Boiler Code.” 
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edited by Larry Kiefling, M.E. ‘56 


Better Photo Film 


A remarkable new high speed _pro- 
fessional sheet film—Kodak Royal Pan 
—is available in all sizes. The new film 
is twice as fast as previous films of this 
type. The increase in emulsion speed 
has been achieved, however, without any 
increase in film graininess. 


The development, company officials 
indicated, represents a significant gain 
in film emulsion technology, since until 
the introduction of Kodak Royal Pan 
film emulsion technologists have been 
limited to their ability to achieve in- 
creases in film speed without accompany- 
ing increases in granularity. 

The new film is expected to prove of 
tremendous value to press, commercial, 
portrait, illustrative, and industrial pho- 
tographers. Its increased speed will be 
particularly helpful in these fields since 
it will permit photographers to make 
pictures which have heretofore been al- 
most impossible. 

The new film has an A. S. A. ex- 
posure index of 200 for daylight. The 
tungsten index is 160. 

In addition to its speed the film has 
been designed to give improved shadow 
tone contrast or crispness. At the same 
time the company has been able to in- 
corporate factors in the emulsion which 
reduce the tendency of highlights to 
“block up,” as is often the case where 
overexposure or overdevelopment occur. 
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This reduced blocking characteristic 
is expected to be of particular help to 
photographers when the lighting range 
cannot be carefully controlled, since the 


made on 
Kodak Royal Pan film at f-4.7, and 
1/200th of a second. 


This action shot was 


resulting negatives can be printed with 
less shading and dodging. In such in- 
stances the greater transparency of the 
highlight areas also will be helpful in 
the production of better quality prints 
from difficult subjects. 

By design the new film will tolerate 


a very wide range of both over and 
underexposure, and still produce nega- 
tives which will make satisfactory prints. 
To further complement the exposure 
latitude, the company has also increased 
the development latitude so that the con- 
trast of the negative will not change as 
rapidly with small amounts of over- 
development. 


For example, a series of negatives ex- 
posed the same time and developed for 
4, 5, and 6 minutes might very easily 
produce equally acceptable prints on the 
same grade of paper. Even a negative 
developed as much as 8 minutes requires 
only ane grade of softer paper. 


The increased speed of the film will 
in many instances permit pictures to be 
made with press type cameras which 
heretofore could only be made with re- 
flex or miniature cameras having faster 
lenses. Pictures can also be made under 
conditions which would previously have 
been impossible for picture taking with 
professional sheet film cameras. On the 
other hand, the new film offers tre- 
mendous opportunities for improving the 
general run of photography because the 
lens stop can now be set one full stop 
smaller leading to increased depth of 
field or range of sharpness, or the shut- 
ter speed can be doubled to better stop 
subject movement. 

Still other benefits offered by the 
new film is improved speed relate to 
its effectiveness with various types of 
lighting equipment. 

The possibilities for the effective and 
convenient use of very small flash lamps 
—such as the No. 8’s—are, for example, 
definitely improved. The faster film also 
makes portable speedlights the equiva- 
lent of being twice as bright, or, look- 
ing at it from another way, it opens 
possibilities for the building of even 
smaller, lighter weight, units. 


Art: 


“Ts your girl spoiled?” 
Sam: “No, it’s just the perfume she 
wears.” 


* oo *. 


“T hear he was a big gun in college.” 
“That so? What kind?” 


““A sort of smooth bore.” 


* * * 


Ed Gardner’s friend, Finnegan, was 
down at Duffy’s Tavern enjoying a 
glass of beer. “How many barrels of 
beer do you use a day?” he asked the 
proprietor. 

“Four,” said the barkeep. ‘““Why do 
you ask?” 

“Cause I can tell you how you could 
use eight barrels a day.” 

“You can?” came the delighted re- 
sponse. ‘How can |?” 
“Give full glasses,” 

bitterly. 


Finnegan retorted 
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